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WARNED JUST IN TIM 


UL 10s wr 408 1 tm 
EEPS UP, CANT MaKe 4 

Vo SETTER ASK THE sales 
Managen wore HOLDING 


COULDNT TAKE ON THAT 


I ses 


WHERE 1 GET UFEBUOY 


way Have TO LET 
ron Wes 


NO "BO! to stop him NOW ! 


enniroRy\ 


ar cans 


{ESE days when jobs are hard to get—hard to hold—don't 


og cer tls you Lisbuoy a bo onlery to 
eatich, bypioniclather ples cad desvfon ones ao 


Lifebugy’s bland, creamy lather 
deapeleanses poter—searches 


‘with healeh, Women’ every 
where find Lifebuoy the ideal 
complexion soap —its gentle 
lather kind to the most deli- 


a promi: 


ing career 


(lady dor)! The merest hint 


Improves complexion, too 


Sng 
dont 


Quick-drying lather ruins many a shave 
Ts new exta-mckat lather socks ito the end of te shave. It Ans 
Dearda sftfor ceca. laating shaves Sirs waked nfi—exrecnft. Ths 


“AN, you've never had 4 really _ecling shave of yout life. Its 
AN, yox've s, yo sy 
‘Shave 


you've bad on the face, too, eavesit soft, plant, 
dinary,quick-  tefeeshed. Tryit- Getthebig,redtube 
ou a ‘deuggis’'s. Or wri 


Famous Engineer Explains Vital 


Biggest Value in the 


“Heat-resistingvalveinsertscut 
grinding to once in 30,000 miles. I 

liberately not shown in the 
drawing at least a dozen other fe 
tures, such as air cleaners, oil filters 
and silent U-shackles! 

“And when you get behind the 
wheel...out on the road...you'll see 
what taking out needless dead w 
and putting in a 70-horse-power 


“rDPARE 8 look at this drawing for 
‘a minute. If you are mechani 
inded, it will show you what a 
real job of engineering Plymouth ist! 
“We haven't compromised with 
anything. We have given you all the 
features of our most expensive ear. 
“Comparison will show that no 
other low-priced cai 
few expensive ones 
these vital features. 
“And they all add up to value... 
to safety ... to performance. 
“FloatingPower engine mountings 
are patented and exelu 
outh at thi 
ety. 
|-X double-drop 
important Plymouth safety features. 
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AND UP FO.B. FACTORY, DETROIT 


Features of 2 New Plymouths 


FRED M. ZEDER points out 9 Important 
Features that make the New Plymouth the 


low-priced field! 


engine did to improve performance! 

“Sum it all up... and you get a 
bigger... more economical . .. and 
easier-riding automobile . . . at a 
price as low as the lowest! 

“As a man who knows mechanics 
lig down deep when you‘look at 
all three’. Compare the engineering 
+.the values! Plymouth welcom: 
that common-sense kind of buying! 


ss coupe $495. All prices, 
F.0.B, subject to change without notice, 


SEE PLYMOUTH AT CHIYSLER MOTORS BUILDING, 
‘Cmca CENTURY OF PROGRESS 


NOW PRICED AS LOW 
AS THE LOWEST 


ere | FT ) U ft AR 
aati vers bo Pons ae 
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For 10c a month 


+ SIMONIZ 


Will keep your car 
always beautiful 


Saves time 
and your car’s finish! 


Millions say, there's nothing like 
Simonie for keeping cars beautiful 
So Simoniz your car—then it will 
Biwaye Took ‘new! Just think, no 
| Washing expense any’ moret After a 
uy trip simply wipe off the road 
|| Girewith'a cloth. A'minute and your 
| ‘entire car is sparkling clean again! 
‘And of course, every cat’s finish 
needs Simoniz to stop injurious ele- 
rents from destroying it. So don't 
ppt off Simonizing your car! Simoniz 
protects the finish in all weather— 
Imakesit lst longer—keeps the colors 
from fading. ALWAYS SIMONIZ A 
NEW CARI 
‘When cars are dulled or discolored 
the wonderful Simoniz Kleener makes 
them Tooke new in a. jiffy. There's 
nothing so fast or safe! A remarkable 
pew cleaning feature does away with 
hard rubbing; anyone can restore the 
‘original Tustre ina 
few easy strokes! 
Be wise and al- 
ways insist on the 
Tamous Simoniz and 
Simoniz Kleener for 
your car! At hard- 
ware and accessory 
Stores everywhere, 


+ Simoniz & elo greet 
for furniture, woodwork 
‘ond ol ine finishes 


| MOTORISTS WISE + SIMONIZ 


By R. M. BOLEN 


Seeretary, Popular Science Intitate 


| sequal 
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Air Conditioning 
FOR PROFIT 


able even when the outside air is muggy and 
hot. One small chain of clothing stores 
inereased sales thirty percent and one small 
restaurant reports a sixty percent increase in 
bbusiness. Both obtained the increased profits 
through a comparatively small investment for 
cooling equipment. 

Comfortable quarters are as important to 
the small neighborhood dealer as to the nation- 
ally known tradesman (C d 


Y MAKING 
‘weather, American busi- 
ness saves $15,000,000 a 
year. 

Already more than 200 industries have 
found conditioned air a source of hidden 
profits. Textile mills no longer depend on 
Uncertain weather conditions, scorching 
southern mines bored thousands of feet 
into the earth are made workable, and 
food, tobacco, and drug companies reduce 
waste and spoilage by providing climates 
to suit their work. 

In 1924, the theaters led the way to 
another profitable field for custom-built 
coolness. Realizing the importance of Sie'at any point where ths Beeded 
comfortable air on sultry summer nights, 
one New York City motion picture house tioning the air in its underground 
installed a complete air conditioning plant. floors, basement sales skyrocketed 
Immediately summer attendance increased until they reached half the value of 
fifty percent to the tinkling tune of a busy the store's entire summer business. 
cash register. In 1933,  summer-cooled In air conditioning, small beauty 
theaters are no longer @ novelty. shops, bakeries, drug’ stores, lunch 

‘Now owners of railroads, department rooms, barber’ shops, and dress 
stores, restaurants, and small shops boost stores’ have a_ keen’ competitive 
summer sales and bolster profits with weapon. With it they can distin- 
controlled weather. When one large met-  guish their shops from the average 
ropolitan department store began condi- by making them cool and comfort- 
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AIR CONDITIONING 
FOR PROFIT 
(Continued from pase 4) 


and to the targe manuiacturer, No, matter 
hhow small the shop, it can be made more 
desirable from the Customer's point of view 
bby summer cooling. Popularity means in- 
creased sales and. profit—a steady aid to 
alling budgets. 

‘Alt conditioning equipment available to 
the store owner, office man, and small man- 
lfacturer fs as diversified in type and price 
as that designed for home use (PS.M., June 
°33, pa). From a large array of radiaiorlike 
cabinets, central plants, portable iee-cooled 
‘chests, and window-sill attachments whose 
costs cover a_wide price range, he can pick 
Just the installation to mect his requirements 

book. Equipment that will 
flve full year-round comfort including winter 
heating and humidification as well as sum- 
mer cooling and, dehumidiation also can 
be obtained i desi 

For complete simmer condoning of the 
ai thre things ar ne ‘mist 
be dred, It must be ‘must be 
Elrealaed, ‘Tests heve thowa that's coolog 
of ten degrees Is. suffcient for comfort in 
most cases, provided the excesive moisture 
Inthe air removed and the ae i related 

mm of stagnant areas 


content of outdoor air 
fort, This excessive” mo 
moved by ‘cooling the air below is 


dew 


Phe ekbtesonsd epee wladow proves 
neither cooling nor dehumidifieation. At est, 


itr 
‘onatrcted. air-conditioning walt 
who are interested in the pow 
wag ime cong a at maker, 
fan obtain more information om the qu 
ment available by sending at cents for pox 
fase for the Popular Science Institute Ale 
Gnditonine Bulitin, So that any” neces: 
tary additonal information may be ent yu, 
Mate when writing for the bulletin, the st 


Gesired or merely summer cooling and de- 
hhumidiseation, 


HY did Louis Meyer, 


winner of the 1933 Indianapolis 


500-Mile Race—and all cars 


°,|to finish—insist on Champion 


Spark Plugs? « What does this 


tenth consecutive Champion 


victory mean to your own car’s 


Now Ready 


‘Two valuable bulletins have 
been prepared for the readers of 
PoruL an SciENcE MONTHLY. 
ine is a new twenty-four-page 
specification list of the new 1933 
jed by the Pop- 

ice Institute, Ie contains 


: 
ie 
uu 


tures. ‘The other, a bulletin on air 
conditioning, outlines the type of 


ftir conditioners available fo the 


‘mailed to you upon 
the receipt of 21 cents. | 
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your dealer or serv- 


ice station attendant 


- al 


PLOW SPARK PLUG COMP 


winasoR, OMT: 


CHAMPION 


XTRA -RANGE 


SPARK PLUGS 


OurKea 


Don't Be So Selfish, Is the 
Advice Fra’ Old Glasgow 
Our Readers Say used to amuse me but 
‘now, since it turned into a “Grumble Colum,” 
ie annoys me. Good heavens, what do some 
people want? Some want more math, some 
‘more chemistry, and 
last month EAM, of 
Montreal, howied Tor 
hysics and. biology 
What on earth are 
they trying to do? 
Make Portia Ser 
ENCE Moxtaty a 
siodical textbook? 
hhave always Bked 
‘ourmagazine because 
Whas been just what 
it is ealled, Popular 
Science—the science of everyday 
‘around us. I'am ina scientine profession 
‘myself and am” delighted with | Porvtar 
Sctrxcx Mowmit.y as a change from the 
highly technical matter of my work. T quite 
agree with HLK.E., of Maple City, that the 
‘magazine should be left alone, Alo like him, 
Tonly read what T want and let the rest ride 
Ak would be more intelligent for those smart 
guys, as you call them in America, to be 
tril’ less selfish in their fdeas and’ consider 
other readers —I. Me. D., Glasgow, Scotland. 


Two Hard Mathematical 
Problems Are Answered 


‘Tie problem of GH, Loheville, 1 
cerning two, concentric circles didn't bother 
‘me much. Since the circles are five inches 
apart, the vdiference in theit™ diameters is 
ten inches, ‘Now, the diameters of two cir- 
cles are in the same ratio as their circum: 
ferences. ‘So you put these facts down and 
find that the diameter of the small circle is 
15 Inches and that of the lege ciel i 25 
finches. ‘The solution of the problem requiring 
the area of the letter "N” is too long to give 
bbut the required answer, according to the eal- 
culations 1 made, fe sixteen square inches — 
WRF, Exeter, NH. 


He's an Artist's Idea of 
What an Editor Looks Like 


Eveny time I read! Our Readers Say, and 
it is usually the first thing T turn to in the 
‘magazine, T wonder who the gentleman is who 
fs sorting’ mail at the top of the page. Ts he 
the editor, the mail lero who? "Or perhaps 
he is the Fender about to "say" and the piles 
‘of paper represent his 
ftforts to write a let~ 
ter that will make the 
rade and get itself 
Painted Assay Te 
‘wondering about 
him and have at last 
‘come to. the conclu 
Sion that scondering 
isn't going to get me 
anywhere and that'd 
better 0 directly to 
headquarters and ask 
‘you Just exactly what the significance of 
sent 


things 
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“Honor” Plates for Autos 
Might Quietly Disappear 

Acooxorxc tothe founder ofa private safety 
grain in thi far sate of gr eke 
iiving could be curbed by a simple system 
of “honor” licenses. "These special cents, 
Sued only o careul drvier, could be made 
2 part of the regular mzisration plate But 
feparated from it bya line of perforations, 
ike the stub of a Ucket, Any cat Raving an 
“honor” Heense plate then would be marked 
235 being safe and those whtbout them could 
ie watehed by” police and_ public If, and 
when the caretuldriver wae convicted of 
Teeklesiness, the police officer ect only reach 
flown and rip ofthe "bonor” pate to brand 
the driver ay aspeed demon, But there one 
tis loophole. ‘Wouldnt the bad boyy of the 
Ihbarood pend many happy Sturdy 
Afternoons ripping the” much” eherished 
honor” plates from parked eats?—L. N. Da, 
Honton, Aas 


How Fast a Snake Runs 
Still a Moot Question 


Woe Porvuae Scresce Moxrmy it a 
handy’ medium of high grade information 
there often creeps into its columns some low 
rade miscinformation, which is to be ex 
fected. Take for example the California 
Scientist who claims be experimented with 
Snakes and who states 

the highest speed. of 
even the famous blve 
acer is two and one- 
half miles an hour. 
He should stop fool 


on vt Mame? 


ing with torpid, box- 
raised serpents and é = 
take to. the woods 
where many species 


‘would teach him his 
letters im soake-craft 

at the rate of twenty 

miles an hour. Some branches of science are 
Indispensable and show concrete advances 
from time to time because bald realities are 
dealt with and proofs are near at hand. 
‘Others deal with fiction and theory and here 
the most fabulous claime are put. Belote: us 
by scientists. They prattle of cosmic rays, the 
curvature of light, relativity but none can 
really state what canes tornadoes or drouzhts 
oF satisfactorily explain earthquakes. Al of 
Which leads us to think they are in a class 
Twith their brother Who wrote on the shake 
Question—M. H. S. Athens, Tenn. 


Gravitation Does the Trick 
In the Two-Tank Problem 


Tz wort appear that J.CH. of Hart, 
Mich, in bis question about water in two 
tanks, is trying to reverse gravitational direc- 
tion. “The direction of gravitational force on 
the earth & always toward is center. and 
hence, any object whether solid, liquid, or 
sateous will move in that direction when {ree 
{to-do so, In this particular problem, tis of 
exireme importance to note that the surfaces 
Of the water in each vessel is exposed to the 
mosphere, and hence the volume of each 


has nothing to do with the flow, The impor 
tant fact i that the water will always 
through the siphon tube toward the vessel 
whose exposed surlace is at the lower level. 
‘The fact that the two vesels are connected by 
siphon tube or are not the same size is of no 
importance —H. M. V., Mateaka, W. Va, 


Do They All Know the Way 
Or Follow a Leader? 


Ose hundred and thirty-seven cats were 
Yoaded into a freight car here recently when 
the warden of the Hlinols State Penitentiary 
decided to, have a cat’ housecleaning. The 
train puffed away and 
he thought he had 
seen the last af the 
rowlers. A few days 
ter, a lon string of 
ate Headed by bie 
tabby, appeared up 
the road, making for 
the prison gate, The 
cats had ‘come back! 
Since “then, I. have 
heard halla dosen 
arguments about how 
feats come back, 1 wish you woukl explain 
hhow they’ find their way: and also how Sih 
elt and birds make long journeys and return 
to their starting points, T am sure such an 
article would be interesting —D. K., Jollet, M, 


Even For Us, Doomsday 
Is Plenty Long Enough 
vex ance your magazine started to publch 
anicles on microscopy 1 have been conte” 
plating getting » microscope. So about two 
months ago, 1 bought 4 new microscope an 
stceesores. Please; keep Borden Hall on Your 
Silt ‘He write the ext ates lr 
that ean be printed. On the whole Your 
marazine ie full of new eas and swell shop 
notes along with interesting articles on chem 
‘ty and microscopy. Boosine Your magazine 
Until doomsday: fw York, N. ¥ 


Anybody Else Want to Build 
Miniature Circus Model? 


‘Tutune is one thing Tcan't understand about 
your model department. You have 
All sorts of ship models, airplane models, rail 
‘way model, and other kinds of models, but 
ever a circus model. Don't you think you 
are missing a good 
‘bet? T 0 to the circus 
‘every sear and always 
come home with the 
dea of building a 
‘small “model of the 
“tig top," with base 
ase wagons, cazes, 
railroad car, and 
everything. T ‘never 
make a start. how- 
fever, because T don't 
Enow ‘enough about 
the mechanical detail, The public never gets 
a Took-in on the real inside workings of the 
Gireus. Why don't you have one of your 
‘model makers set the dope and build a stall, 
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circus model that doesn’t take up too much 
room, ‘et looks like the real thing? There 
must be thousands of circus fans who will 
cheer for this—E. J. L, Hackensack, N. J. 


If Mistakes Are Bucied, 
Why Talk About Them? 


Da. Dasinav’s articles on surgery have 
rade good eating, but they have tld only 
One side of the story~the bright sie. Of 
Course there have been wonder operations 
performed; everybody knows. thats Hut be 
fever sid'a word about the fares of the 
"awbones. "Twill 

never sop believing 
that there is Io of 
linmeetsary” eutting 
Mp going on in our 
Hospitals an that 
thos af the wonder: 
{al operations are the 
result of guesswork 
find luck, The nneeon 
tot know “jst 
cohat was the matter 
ut he took'a chance 
fd Rot away with And if he was wron 
they buried his mistake st fee under ground 
thd aobody athed any queston Teas be- 
ieve that the doctors Know 0: darn muck 
shout human, whieh i oe of the 
tmost complicated pieces of machinery ever 
made, wen you cant even get an automobile 
fined 'and know for sure Ws done right 
3H 8) Tacoma, Wash. 


“Impossible” Checker Problem 
Is Solved Just Like That 

B, A,, or New Yous, who has a checker 
problem’ that no one can solve will have to 
ome across with a harder one than that, It 
he will get out his checkerboard and arrange 
the: pieces as be directed and follow my ex- 

tion, he will be able to solve the prob 

fem with no difficulty, First, there are ais 
moves that must be made, otherwise youll 
waste your time. Move No, 1 to No. 10; No. 
4'to No. 11; No. 5 to No. 14; No. 28 to No. 
1ePN01 3d fo No. 25 and Np 209 No, 22 

jemove all checkers jumped. From this point, 
you can move any’ way you like on the 
board ‘and solve your problem every time. 
Tels best, however, to work toward, the 
center as much as possible, at you can't £9 
‘wrong if you remember these first six moves 
{is T have given them above and then jump 
ways toward the eenter—N. F- Hy Jr, Craw 
fords, tnd. 


Cayenne Pepper Was More 
Than ‘Rats Could Stand 


Poworxro cayenne pepper, when poured oF 
sprinkled in liberal quantities into rat holes 
ff in cracks oF crevices in buildings infested 
With rats, isa cheap and etiective way to rid 
a place of rodents. Hordes of rats got into 
the walls of my home, between the weather~ 
boarding and ceiling, and became a nuisance. 
Polsons and traps were used, with litle suc: 
cess, The rats ignored poisoned bait and 
ade the trap. Finly, bought supply 
of powdered cayenne proper, roped 

few planks, and poured the pepper into the 
space between the weatherbosrding and ceil 


oe 
ot CHO, 
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hole in the ground on 
the place where rats 
burrowed. The pepper 
had an immediate et 
fect. Every rat left in 
a hurry and the place 
has been free from 
sas for several seas 
Other people 

vicinity, learning of 
my use of pepper 
against rats, tried. the 
fare method with equal suces and diay 
to the rite—W.D. , Pass Christian, Miss, 
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Pure Water Collects in This 
Ancient Sarcophagus 

‘Surce you recently described the “aerial 
well” which “my” iellow-countryman, M. 
Knapen, has built to capture water from the 
atmosphere, yor may be interested to hear 
of a curious and somewhat similar’ phe- 
opeonn The sacket lie of Aiea 
dating from the fourth centu 


Seat remarg coe 
Rog a ees cen 


Siinerdiary quaty’of mote colt 
find one ma te as to whether 
ferents am ancient invention to furnish d 

ing water in land where rainfall was Saree 
A" Lyon, France 


Now You Evolutionist: 
Please Behave Y ourselves 


1 pox’ care how much scientific proof 
there is, oF ever will be, in support of the 
statement that man descended {rom a monkey 
‘oF any other mammal. 1 have read number- 
ies Beaks and aries by cvoionits del 
ing with this matter which ly prove 
conclusively, to. some people, that such an 
evolution actually took place. Those who be- 
Tieve these arguments, and especially evolu 
onists who spend time and energy eather- 
ing the data, are, to my ind, nit-wits and 
numskulls. Ti, during the rest ‘of my lite, 1 
read nothing ‘but s0- 
falled proof of man's 
volution from mame 
mal Ta sl Belcve 
{tall to be jast plain 
bunk, Here & the rea- 
son for my belie(: T 
hhave read. the Bible 
and it says that_our 
Lord made man. This, 
to my mind, banishes 
all thought of evolu- 
"And if all the 
evolutionists in the world set before me all 
Of their scientie proof on this matter, I'd 
Still believe the Rible in preference to all other 
authority —E. R.S., Torrington, Conn, 


Save That Razor Blade 
With an Oiled Pad 


Mitioxs of safety razor blades are thrown 
away before it is necessary because of the 
thin, almost invisible, rust that forms along 
the edge when not in use. This can be over= 
come by the following means and will seat 
ly Tengthen the life of the blade. Sterile a 
stip of light felt by scorching it i the oven 

then saturate it with a. good grade of 
Tight machine oil. Clean the razor blade but 
instead of putting it back in the razor frame 
lay it on the oiled felt and wrap it carefully 
up in it. This will thoroushly protect the 
‘keen edge from rust and the ol can be quick- 
ly removed by simply rinsing it in scalding 
Water each time belore shaving. Or, if there 
igo hot water, the oil can be wiped of suli- 
ciently with any soft cloth if care is taken not 
to injure the edge —L. B. R.. Harwich, Mass, 


Old Magneto Wire Makes 
ine Woven Baskets 


T ast wondering if readers of Porvear 
Scxez Moxruty know of the beautiful 
things that can be made with the copper wire 
fn an old Ford magneto? As we all know, 
this wire is lat and easily cleaned. It can be 
woven basket-fashion into small mats. News- 

aver wall pockets ‘or smal baskets can be 
troven and put-around ower pots, bottles, 
tin cans, square boxes, and numerous other 


things. Lettering can be dane on them with 
2 soldering iron. When given a coat of white 
‘ella oF warms they are easily leaned — 
luskogee, Okla. 


Sea wash to Know How 
Your Magazine Is Made 


I wit not join in the monthly chorus of 
“ive us mare of this" and ive us more of 
that” However, 1 hope, that sometime, the 
tailor ‘of”our” good 

Porcuse Scresce 
Moxie will print 
‘an article on the ag 
Stine itself Tell us 
racy how its ed 
ted, compiled. printed, 
snd bound, ‘Fell us all 
of the inside story of 
How ‘the magazine is 
Droduced so that we 
San actually sce the 
‘ator and mechani- 
{Gl wheels go round. T think every 
‘would appreciate an article of ths Kind and 
‘would be made to fect more jtimately 4c- 
{qninted with the magazine, W-O. TL. 
Hatavia, Java, 


Dr. Dameau’s Old Bone Theory 
Is Flatly Contradicted 


De. Dastnav, in a recent isue of Porctan 
Scirxcr Mowrity, his made quite a serious 
rer Taare with i statement that the 
hones in old people are weaker than Uhose 19 
young people: The older the person gets, the 
Stronger the bones become. because ‘eacium 
find lime have been collecting in User for & 
long time =H, H. 8., New York, N.Y. 


Switzerland Sends Appeal 
For More Aviation Dope 


1 nan and like every number of Porvian 
seinicr Mow However am ots 
that for some time past, you have not pub 
listed as" many arles'on aviation as yo 
formes di You. know summer has now 
‘ome tothe Alps and ts darm bard to say 
{nthe ground even though we can cli 
fountains in an ifort to herp on top of 
things~A. Hl, Berne, Switzeand. 


His Home-Made Microscope 
Gives Keen Satisfaction 


©. J. S, or Curvetax, may be interested 
in this: I built a microscope, using the finder 
Jens from a small box camera. I then built 
a frame and adjusting serew from odds and 
‘ends. It will magnify plant lice to the size of 
41 mail head and T get a lot of fun and satis 
Tnction ot of sue, ube can easly make 
‘similar instrument that will serve all prac= 
tical purposes—J. C., Saginaw, Mich, 


‘Making the Tides Wait 
For the Electrician 

Crs weir ye new tho 

a 

Seca ey a 
Semone ware at 
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What do you mean... 
“BALANCED VALUE” 


‘The human individual and the motor car have one very interesting thing in common: 
If one faculty in a person is developed to an exaggerated degree, we say that person 
is unbalanced. He is somewhat of a freak. 


‘The same thing is true of a motor car. No one vital part can be extended to the 
scientific limit without throwing the car “out of kilter.” 


The aim of the automobile manufacturer who serves the broad market is to design 
and manufacture a vehicle that will please so many people that the demand for the 
product will permit a price within the reach of thousands. A car answering this 
description might well be said to have “Balanced Value.” 


Readers of Popular Science Monthly will quickly recognize Pontiac's “Balanced 
Value” as the natural result of balanced design in engineering. 


Back of the Performance 


They See the Engineering Skill and Precision 


While everybody likes a good car—and gets 
pleasant thrill out of driving a fine car, 
it is especially true of men who have the 
feel for machinery. They respond instinctively to the 
rhythm and harmony of a sweet running motor. 


Men like that appreciate a car not only for what 
it does, but also for what it i 


Ic is this quality of mechanical rightoess in Pontiac 
—the Economy Straight Eight—that appeals to readers 
of Popular Science Monthly. 


They enjoy its thrilling performance, its easy han- 
ling, its comfort; they appreciate its economy and 
durability—but they get even more than this, for they 


sense the engineering skill, the manufacturing quality 
that they know must be there. They respond to that 
in a very peculiar and intimate way—respect it for 
its precision, its mechanical quality, the engineering 
technique of its Balanced Design. 


Read the Free Booklet 

The story of Pontiac’s Balanced Design is told in a 
little booklet—"What do you mean—Balanced Value.” 
It gives the operating results of balanced engineering 
in terms of owner benefits. You will enjoy it. Any 
Pontiac dealer will gladly give you a copy. Or, if you 
wish, send a postcard to Pontiac, Room 15-266 
General Motors Building, Detroit, Mich, and we will 
mail you a copy. The booklet is free. 


Visit the General Motors Building, Century of Progress 
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Railways’ Fight for Lost Trafic Brings 


Mountain- lop Road 


ana 


BULLET 
TRAINS 


ITH a 110-mile-an-hour train 
under construction, an all: 
aluminum , 
bullet cars the rails i 
France and Germany, and an_amazing 
mountain-top roadbed’ ready for servic= 
in California, recent months have seen 
record advances in railway equipment. 
‘The race of the railroads to regain lost 
traffic is on, With faster, lighter, more 
efficient equipment, they are cutting costs 
and stepping up the speed of travel. 
‘Like a 200-foot streamlined arrow, the 
new-type train designed for use_on the 
Union Pacific is expected to skim over 
the rails at 110 miles an hour for short 
periods and (o maintain a mile-and-a-half- 


H. J. FitzGerald 


aminute clip on straight tracks. Accom- 
modating 119 passengers, besides mail and 
baggage, the three coaches of the train 
ee eee 
eighing no more than one day 

in. It will be driven by a 600- 
Eeotebet Inselcohenis ‘ages 
generating electricity in the nose of the 
forward coach. Sealed shatter-proof win- 
dows and special air conditioning ap- 


unit 


paratus will eliminate all dust and noise. 

This radically new form of rail trans- 
portation is expected to be in operation 
within six months. At first, it will be 
used between large cities along the lin 
Inter, going into service on the trans 
<cantinent 

"Another super-speed rail car recent 
touched 115 miles an hour on a straight 
stretch of track near Paris, France, The 
single coach is driven by four 200-horse- 
power racing automobile engines, It ca 
Fies fifty-two passengers and at top speed 


makes iwo and a half miles on a gallon 
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zaps with trestles twenty stories igh) An 
extension of the Westem Pacific, running 
northward from Bieber, Calif, to Keddie, 
near the Oregon line, it represents the 
fist time in ralltoad history that engineers 
have dared conceive such a project much 
less seriously recommend it 8 physically 
and economically possible 
Yer it was built in record time and at 
record low cost, and its heaviest grade is 
only 2.2 per cent. All these things are 
due to the fact that, unlike any’ other 
major railroad in history, it was built 
entirely by machines, 
mil work on this line began there 
had been for more than 100 years one 
uditional x way of building a 
railroad. ‘That was to. put several thou- 
sand men to work with horses, mitles, 
plows, scrapers, picks, shaves, band drills 
sledge hammers, and black powder and 
Keep them at it for several years, Tt was 
hat all the eastern 
hat the Central Pacific 
d the Rockies, and that the West's 
last previous hig construction job was 
andled when the Western Paciie came 


through from Salt Lake. Which accounts 
for the amazement of a sunburned man 
who walked into a contractor's shack at 


Keddie while the work was in progress 
In three of four minutes the sunburned 
nan saw four men and three machines do 
what, twenty years ago, would have taken 
thirty or forty laborers, 
fifty mules, and twenty 
five scrapers two hours 
of hard work to 
TH be doggoned!” 
Je exclaimed. “I'm ghd 


Ing wunnela through solid rock 


Interior view of the 
of fuel, Th the same class is a 
new twin-car German. train 
which reaches 100 miles an 
hour between Hamburg and 
Berlin, At this writing, a 
S2-passenger Austrian rail car 
which has a combination of 
Dheumatic tires and. standard 
allway wheels and is capable 
of 00-mile-anchour speeds, bas 
been shipped across the Atlantic 
and is being tested on the Long 
Island Railroad, in New York 
Behind another railway innovation, the all-alumisum 
Pullman now on exhibit at the Chicago World's Fair, lie 
almost three years of constant research. Even the trucks 
of this huge observation car are east of solid aluminum 
As a result, it weighs half as much as a conventional 
sleeper, Thermostatic control automatically governs the 
temperature within the car, warming the filtered air in 
winter and cooling it in 

The most dramatic of 
is an epic of modern engineering  wrtt en and 
machines in the mountains 

‘A mile above sea level, and running virtually along the 
tops of the Sierra and Cascade ranges for more than 
mules, is the warld’s first mountain-top railroad. 
it, engineers sliced off peaks, filled in ch 


tao, Fait 


—— TMNT Trestle Fill —— Tunnel cut for FILL, 


(Cross section of the mountaintop ralroad bed, built wholly with machines. The sumbers refer to the 
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towrousin 


I dropped around in time to see the first 
railroad in the world that wasn’t built by 
the power of mules 

‘Machines have made it possible to run 
lines where it was impracticable, if not 
actually impossible, to run them before 
In pick and shovel days, mountains were 
important obstacles, Raiiroads had to fol- 
low the passes and river courses or run 
into heavy grades and prohibitive costs, 
A route across a mountain range looked 
like. a child's first efforts to write, 

‘The prevailing topography of the coun- 
try north from Keddie is, roughly speak- 
ing, straight up and down, When there 
‘weren't mountains in the way of the line 


t0-romserOMAR iTERNAL~ 
Ton anoewe Ue 


there were what are com- 
‘monly referred to as yawn- 
ing chasms, some of them 
masterpieces of the chasm~ 
maker's art. In spite of 
thee chaacks, te ond 
runs as nearly straight as 
many of those built close 
to sea level on fairly smooth terrane. 

‘At the height of a mile, a road that 
tries to go straight and maintain a fairly 
horizontal position runs smack into one 
problem after another that would have 
baffled solution in the old  muleand- 
scraper days. This was the case at Ked- 
die, where the extension takes off from 
the main line of the Western Pacific 

Tr was necessary to establish a junction 
ieee, gad slso adem gue). Ths 
seems simple enough until you look at 
Keddie. The town is half way up the 
side of a mountain promontory that sticks 
‘out into a couple of deep canyons. It is 
fon the south side of the mountain and 


AUTO ENGINES POWER TRAIN 


(ot foc. Below, drawing 
Tniernal-combuntion engine 


ws it ir inaailed in the new Usion 


Pacike alominum, strenmlined “train 


‘ar On SINGLE TRUCK 


the extension had to go due north, ‘There 
wasn't room on the mountain side to 
Parallel the existing tracks for even a 
short distance. 

Twenty years ago the answer to this 
problem would have been simple—Keddie 
‘would have been out of the question as. 


the site for either a railroad yard or a 
junction, ‘ut if you go to Keddie today 
vou will find both, The railroad yard 
Sticks out straight from the mountain, 
and it is solid dirt and rock all the way 


‘down to the bottom of the canyon, sev- 
teal hundred feet below. And the canyon 
is only half as wide as it used to be, 

It took half a million cubic yards to 
make that fill; and if you don't know how 
‘miich dirt that is, then remember that the 
hhandseraper. formerly used on railroad 
work held just half a yard. ‘So enough 
dirt to fill a million of the old-fashioned 
scrapers was taken out of the mountain- 
side and dumped into the canyon, 

it Sheep Camp Gulch, the propose 
line crossed a canyon and then pointed at 
the adjacent mountain. A ten-story build- 
ing standing on the canyon bottom would 
just have reached to where the road was 
io cross, and a twelve-story building on 
top of that would just have permitted 
an observer on its roof to. peak over the 
mountain top. The railroad builders, tak- 
ing note of this situation, took off the top 
of the mountain and filled the canyon 
with it, bringing both to the same level, 

‘The 110-foot fill not only overtops the 

tallest trees in the canyon, but it also 


overtops by a (Continued ‘on page 95) 
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‘of the tunnels, the height of the trestles a 


‘the depth of the Sls on this recently Slated line 
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Armored Horned’ load 


Barnum 


Ainosaur that roamed the plains of Montana more than 100,000,000 years gs 


MERGING from blocks of sand- 
stone at the American Museum 
of Natural History, in New York 
City, the most perfect dinosaur 

fossil ever discovered is telling a thrilling, 

hitherto unknown story of a new type of 
prehistoric monster. a super dreadnaught 
creature of 130 million years ago. 

Imagine a homed toad twice the si 
of a hippopotamus! That is the fantast 
picture conjured up by the remains of 
this giant, discovered recently in Montana 
by Bamim Brown, curator of fossil 
reptiles at the museum. Because of the 
hardness of the rock, it will be months, 
perhaps a year, before the work of chip- 
ping away the grains of sandstone is com~ 

leted. But the early stages of the task 

Five already brought <0 fight a emark 

able discovery. 

Underneath ‘the skin of the Montana 
monster, there appears a secondary layer 
of armor, suggesting the coat of mail 
mm by a Kale of the Round Table 

i is composed of small bony plates set 
together. These plates are like 

Sct act ssprsdoctone of the gp barks 

lers of bone which form the main armor 

along the back and sides of the great 
reptile, ‘The coat-of-mail plates are found 
most frequently around the neck and at 
other points where bodily movements 

‘would produce slight gaps in the massive 

outer plates of bone, The teeth and claws 

of enemies were thus prevented from 
fzaining entrance through such cracks in 
the creature's armor. 

"Thus, for the first time, science has 
learned of a double-armored reptile of 
the past. Other revelations, as the work 
progresses. are expected to fill in gaps in 
‘our understanding of how these and other 
walking fortresses of 130 million years 
‘ago were formed and how they lived 

“The discovery of the fossil giant. con- 


+ STRANGEST PREHISTORIC Monster Duc FROM 1 MONTANA 


n 


By Edwin Teale 


sidered one of the most important. in 
recent years. was made last winter during 
aan expedition to the bad lands of south- 
em Montana, A fragment of bone, a sec- 
tion of one’ of the rib plates of the 
monster. had washed down from the side 
‘of a clifl. Tt was this clue which led the 
‘scientist to his find. He followed the dry 
bed of the rivulet and came upon the 
remains of the dinosaur, fully eighteen 
feet long, locked in solid ‘sandstone. 
‘There’ followed a month-long battle 


the dinosaurs skeleton 
guide in correctly mounting the bones at the 


BIGGER 
THAN AN 


Elephant 


with the elements. Hardly bad the dis- 
covery been made when a blizzard closed 
‘an eight-inch fall of snow. The 
expedition erected tent over the rocks 
ing the fossilized monster and con 
tinued its work. Day after day, with the 
perverts Sepp ow sy oe 
labored with whis wire screen, 
dda special fossl-buntin’ pice dea 
by, the leader. 

‘The tent was heated by only a metal 
lantern, At times it was so cold it was 
impossible to cover the extracted pieces 
of rock with a protective coating of 
plaster of Paris, The plaster froze and 
disintegrated, For less than two hours 
at midday was it warm enough to do the 
plastering work and then the hardenin 
‘material had to be covered quickly wit 
blankets to prevent freezing During the 
month four blizzards swept across the 
bad lands, cutting off communication and 
increasing the difficulty of the work, 

Finally the rock was cut into thit 
five separate blocks, carefully numbered 
to aid in assembling the skeleton, and 
packed in heavy wooden cases. ‘The tons 
‘of sandstone, and the bones it contained, 


re numbered with paint and this 


POPULAR SCIENCE MONTHLY 


How the double-armored i 
Me huge le In Indico 
fous wove bull very dectdediy enc 


Drawing by B, G. Sereesta> 


were then shipped East. And now the 
painstaking work of chipping away the 
hard forward, Dur- 


ing 
bones, they are soaked repeatedly with 
shellac and other hardening materials to 
prevent their crumbling away when the 
rock is removed. 

AAs the scientist pictures the scene, the 
sandstone cliff was once the shore of 
some prehistoric sea. The great reptile 
apparently met its death on the beach and 
was caught and covered by the shifting 
sands. This happened suddenly, it is be- 
lieved, so that the skin plates’ and the 
bones’ of the internal skeleton were kept 


together and preserved as the sand hard- 
ened into stone. Added support is given 
to this theory by the fact that shell 
fragments, the teeth of alligators, parts 
of prehistoric turtles, and bits of broad- 
bladed, primeval rushes were embedded in 
the rock beneath the fosil monster 

‘As a result of this prehistoric tragedy, 
science is being given the clearest picture 
fan ancient armored reptile yet. ob- 
tained. "Usually the great plaies and 
spines. associated with ‘a fossil skeleton 
are found so jumbled and heaped to- 
gether that putting them in order is ad- 
mittedly guesswork. Gaps have to be 
filled in and the scientist is never postive 


he is right about these vanished creatures, 

ea Boa othe ne a et 
unnamed find, the plates are practically 
intact except for the head. Already, the 
laboratory work has. progressed " far 
enough for us to visualize the shape and 
size of this huge creature of a lost world, 

It moved slowly on broad, heavy legs, 
Gragging its enormous body’ through the 
rank vegetation of swamps and shallow 
seas. The head was flat, triangular, 
equipped with a horny beak’ like that of 
a turtle, with which the monster nipped 
‘off the ‘plant food upon which it lived. 
Its body was covered from head to tail 
with thick 


Rock Proves Most SENSATIONAL FIND IN YEARS * 
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FALLS THREE MILES WITH ’CHUTE CLOSED 


i 


VIOLIN HOOKED 
TO RADIO SET 


Srmixcx instruments 
without sounding boards, 
including violins, cellos, 
guitars, and ukuleles, have 
bbeen devised by an eastern 
violin maker. Vibrations of 
the strings pass through th 

bridge to a magnetic pie! 

up, resembling a micro 
Phone, that converts them into electric 
currents. These are amplified to operate a 
loudspeaker. At home the instruments may 
be plugged directly into the family radio, 
One of the new violins is illustrated above. 


Whe 


CAT PICTURES USED TO 
SCARE AWAY BIRDS 


MONSTER BLOCKS FOR 
PLAYHOUSES 


Poe 


Ir tive cats will scare birds away. why 
not use imitation cats as scarecrows? Act- 
ing on this unconventional idea. a farmer 
of Warwickshire, England. is decorating 
his property with painted likenesses of cats 
like those illustrated above. Stoppers from 
mineral water bottles supplied the eyes. 
‘Now it remains to be seen whether the 
birds will be terrified. 
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READY FOR STRATOSPHERE HOP 


DesicxeD to make possible the exploration of the 
atmosphere eleven miles above Chicago, Ill, as a 
feature of the World's Fair, an airtight globe of un- 
usual construction received its finishing touches in a 
Michigan factory a few weeks ago. To save weight, it 
‘was constructed of an alloy of magnesium metal that is 
one-third lighter than aluminum. Curved sections, re- 
sembling orange peelings, were welded together to form 
an hermetically sealed chamber to be carried aloft by 
huge balloon, Prof. Auguste Piccard, noted explorer 
of the stratosphere, arranged apparatus within the 
lobe for the measurement of cosmic rays, 


ENAMEL STICKS 
TO BARE METAL 


A xew fast-drying pyrory- 
lin enamel gives a one-coat 
finish to bare metal, It is in- 
tended for application by 
spraying or dipping. Cost of 
finishing metal articles is re- 
duced by the new enamel as 
it requires no primer or under- 
coater. The material is dry 
enough to handle in an hour. 
‘The coating adheres tightly to 
the metal and is flexible so 
that bending will not crack it 
The new enamel can be used 
to advantage in the home and 
home workshop. 


Profesor Plecard, of 
faery Tnateuments into the 


a examining the srtight globe 0 
‘miles above Chicago during the Wo 


PLAN TO INVADE ACTIVE VOLCANO 


Discexpive 
Yomiuri, Japanese 


fuming crater. According to thelr dar 
wy will be let down with 


feo this perilous enterpe 
cently lowered live guinea p 
ind monkeys to the crater b 

of similar construction. T 


TWO-OUNCE CAMERA 
TAKES EIGHT PHOTOS 


A pvoay camera, hardly larger than a 
‘golf ball, has been put upon the market in 
New York City. It weighs less than two 
‘ounces, and carries sufficient sixteen-mi 
meter film, the size used in amateur moy- 
ing picture cameras, to take eight exposures. 
‘The camera's size can be noted in the pic- 
ture above. 


EYEGLASS IN TWEEZERS 


Equrrren wit 
built-in magnifying 
lass, the tweezers 
illustrated here 
make it easy to 
thread a needle of 
todo other delicate 
work. They may be 
used to pull threads 
in fancy work, re- 
move a splinter 
oma finger, or to 
aid in assembling A" eee 
fine parts such a8 Syice'the’ coer vos 
screws in cameras. delicate Jobs 


‘An anbestontined metal box, seen ia circle, ix being lowered, above, into a yeleano 
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STONE FOR HOUSES MADE OF SHALE menehee ae pintee 


INSECTICIDE SPRAYER 
FITS GARDEN HOSE 


T'lote stone 


mixing chamb 
le Is pulled, a jet of water 
chamber, spinning the 
ing the brick at. the p 
rate to give a solution of the desi 
Systenic stone that excels nature’s with slaked lime, and compressod in fat strength. ‘The mixed fluid issues from a 
‘oduct forbuilding durable,low-costdwell- molds, it then receives a two-hour steam nazzle that may be adjusted for a fine oF 
ings is the recent reward of eight years of bath. A chemical reaction takes place be- coarse spray. The sprayer may also be used 
esearch by Purdue University tween the shale and the lime, yielding a with fertilizer. : 
cnginers Manufactured in in. sali sone of usual atength and resi 
terlocking slabs that are quickly ance to weather. Metal bolts, suitably 
tieembled on aster! frame, fe spaced, are embedded in the slibe at he AUTO DEVICE SERVES 
txpected to make over prewent- time of manufacture. These enable them to © LIGHTED CIGARETTE 
ay construction methods, The be bolted readily into place to form both 
raw material is cheap shale, exterior and interior walls of a house. 
which crumbles so easily that Bricks, flooring, decorative tile, and even 
it has hitherto been considered vases and lamps may also be molded from 
} worthless. Pulverized, mixed the synthetic material. 


SELF-SERVICE —_ Toocaso the lives of bathers in Green Lake, 

| RESCUE STATIONS Wasi. cht sltservce resus sitions he 
Jon bass cet war ie le ede ack 

GUARD! BATHERS: 7 sir a fulr-cqipped jictort wtih ey 
‘discs tay inset I be seo ovine 
ares, Osesing the dors 3 Hiatited, ako: 
tmacalyjts ofc sens Auaes sgn liges st 
ibe top a's pal aed the ae polon ea 
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Sexvixe a driver a lighted cigarette, a 
new combination cigarette case and lighter 
clamps upon the steering column, and is 
‘operated by turning a knurled knob, This 
drops a cigarette into a receptacle and 
turns on an electric lighter in contact with 
‘one end. After counting five, the motorist, 
releases the knob, thus shutting off the cur- 
rent, and finds the lighted cigarette ready 
and waiting for him. 


16 POPULAR SCIENCE MONTHLY 


STEAM ENGINE POWERS 
UNUSUAL RAIL BUS 


Sreaut drives an unusual type of rail 
bus that has just been put into service in 
England, Its 100-horsepower engine is fired 
by an automatic stoker, and may be oper- 
aied from a control cab at either end of 
the vehicle, The bus accommodates forty. 
persons, and in trial runs has shown a speed 
‘of more than a mile a minute. It operates 


between Brighton and Devil's Dyke which 
are about three miles apart. 


Aray and navy officials saw a remark- 
able airplane, shaped like a half-slice of 
pie, make its first successful test flights 
over South Bend, Ind., the other day. The 
semicircular plane is said by its inventor, 
Cloyd L. Snyder, to combine the advan- 


NEW KITE FLIES LIKE A BIRD 


bbuckram are assembled and made fast to 
4 line, the imitation bird is launched into 
the breeze with a fish pole, The wings, ex- 
actly balanced, revolve on. bearings; ‘and 
the bird soars and dips inthe wind 
as if it were endowed with life, Be- 
sides providing entertainment for 
children, the device is said to have 
practical uses. Hunters use the toy 
to train bird dogs in retrieving, as 


Swraren like a bird and flown like a kite, 
1a new kind of aerial toy has made its ap- 
pearance on the Pacitic coast. When the 
knocked-down wings and body of molded 


illustrat istics 
ally to earth, In a variant of this 
method, the bird is attached to a 
hullooa and the sportsman brings it 
down by i the balloon 


(aia dogs to fetseve lallen birds 
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SEMI-CIRCULAR PLANE FLIES IN TEST 


tages of the autog! 
tional aircraft 
restricted area at a speed of only twenty- 
three miles an hour, although it atta 


MAGNETS TOSS VOICE 
BACK LIKE AN ECHO 


Woes a World's Fair visitor speaks into 
the device shown above, an electric echo 
throws back his words after a pre-set in- 
terval up to several minutes. One set of 
‘magnets impresses the voice on a moving 
Steel tape, and a second set picks it up. 
‘The effect sounds like an echo from a cli, 
but undistorted and amplifed. Delayed 
speech is useful in transatlantic radiotele- 
phony, where a speaker's reply is held up 
in transit to give relays time to close. 
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OMEMADE cannon and le 
switchboard enable one man 
Create spectacular wars for th 


Redmond, California tech: 
high explosives 


movies. Harry 
nician who has spotted 
and aerial bombs among 

10 soldiers in a dozen 
film dramas, mows down 
troops with machine-gun 
bullets and wipes out 
whole companies with 
fourteen-inch shells, yet 


not one movie soldier fa 
he injured. Redmor 
docs all his. work while 
standing beside the ¢ai 
eras. A war board, 0 
sisting of a panel on 
which are placed elect 
fal contacts. leading 
buried explosives, "a 
six short lengths of tar 
water pipe fixed to heavy 


wooden bases, constitute 
his principal conteols and 
armament. From the 
pipes, closed at the low= 

he fires bombs 


ingle battle from his control 
board and has chased entire squadrons of 
airplanes through the air with papier= 


TO THRILL 


imiché shells from his cannon, which are 
set at angles so that the exploding shells 

follow a plane. When troops advance 
in a Hollywood battle, Redmond explodes 
mines and shells from his memory of 


One Man Fights Wars 


MOVIE FANS 


where the bombs have been buried. At 
these are place in shallow, rounded hol 

us the explosion goes siraight up, 
mitting the simdust and wood to fall 1 
a shower on the soldiers 


Two-Door Trunk Swings Easily on Turntable Built in End 
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StavecuiNG to turn a. heavy 
trunk around. and get at its con- 
tents, inthe limited quarters of a 
closet or a steamer stateroom, is a 
fulsance that is ended by a new in- 
Yention in Tuggage—an_ ingenious 
‘wardrobe trunk, just placed upon 
the market, Uhat spins’ easly upon 
1 turntable built into its base. A 
touch is sufficient to turn it and al- 
low access to drawers on one side 
or to a. rack of clothes hangers on 
the other. Each side is provided with 
an individual door that_may be 
ed without catching ina. rug, 
Since it swings clear of the floor. 
Both doors may be locked and the 
turntable does not interfere with the 
transportation of the trunk. 
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Movie Theater Lets Cars Drive Right In 


Finst of its kind in the world, an open- 
air movie theater exclusively for motorists 
has just been opened at Camden, N. J. 
Patrons drive in and park their cars in 
semicircular rows. Then, without leaving 
the vehicles, they enjoy talkies projected 
‘on a sixty-foot screen. Occupants of a car 
may chat or smoke without fear of dis- 
turbing others, since their car is, for 
practical purposes a private theater box. 
Knewiy perfected system of directional 
sound projection make the talkies as 
plainly audible to the farthest as to the 
nearest of the 400 cars, accommodated. 
Each row is inclined so that cars may use 
the rear part as an aisle without inter- 
rupting anyone's view 


Drawing at ws the 
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60-FoOE TANS ScREEN 


occupants can aremine can 5 
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NEW GOGGLES HAVE 
TRANSPARENT SIDES 


A wew style of gogsles with transparent 
cups enables the wearer to look sideways 
ag well as forward, removing the feeling 
Of wearing blinders and the temptation to 
risk eye injury by leaving the gogales off 
‘The unbreakable cups are large enough to 
be used over spectacles, as illustrated, 
avoiding the need of a special type for 
workers who wear glasses. Gorgles’ transparent caps permit side view 


STOVEPIPE PANTS 


SAVE FISHERMEN 
FROM SNAKES 


So nmcaty stocked 
with ah isthe 
Deschutes River, in 
central Oregon, that 
Sportsmen faceious- 
iy say. one must. 
hide" behind a tree 
to bait. a book. Un- 
SP Rhee ee: MACHINE “ROLLS UP" 
Tiesnakes To invade AIR TO COMPRESS IT 
ths angler’ para 

dsc in safety, Bh: A xorany machine, invented by J. M, 
fermen have adopted Holmes at. the California Instituie of 
the ingenious expe- Technology, “rolls up" air to compress 
dient of donning tin it, The new device operates much like 
fants fashioned fom a” universal joint, on 1 principle demone 
Hovepipes, as seen stated by the illustrated model. During 
in the photograph at rotation the spaces between a fiat plate 
the left. The metal and the flat faces of two steel blocks vary, 
lestings are reported thus drawing in and’ displacing uid. 9° 
to have proved stc- air. By changing the angles of the shafts, 
‘casful in protecting the mackine delivers varying volumes of 
{he fishermen from air though it f all the wile kept running 
Sevenpea won leginespstet men fv suteimabnn thefangs of raters. at'a constant spe 
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-Electric Eye, 


Cathode} 


(NNER coat 


By Robert E. 


N AN Eastern factory, the other day, 
4 score of men crowded around a 
giant press. The machine towered 
twenty-tive feet in the air, It weighed 

as much as four locomotives and its 

massive jaws crunched steel plates as 
though they were made of paper. 

‘As the ‘group watched, the operator 
moved his hand a few inches, It crossed 
the deadline into the danger zone of the 
ccrushing jaws, Instantly, as 
though a spell had been cast up- 
fon it, the mechanical monster 
stopped, upper jaw poised. in 
midair. "The operator removed 
his hand. The machine went on. 
nhl times, this miracle 

appened while’ the group 
watched. The moment the oper- 
ator's hands were in danger, the 
machine stopped and coulda’t be 
started again until they were re 
moved. An unseen eye, an eye 
made of glass coated with a rare 
earth metal, was guarding the 
workman, Focused upon this 

hotovelectric cell, a eam of 
light marked the’ danger tine 


Maran 


ING OF Lugs" 


When a hand crossed this line, 
it intercepted the beam, cutting 
Off the light that reached the cell 
and stopping, with the speed of 
electricity, the operation of the 

‘This is but one of 2 thousand 
amazing, magical tasks now per- 
formed "by these “tubes. that 
think.” Ranging from the size of 


With this tnstrument, a 
the Northern 


2 peanut to the size of a pumpkin, the 
modern photo-electric cell—the electric 
eyerhas found a host of uses. Tt is 
sorting beans and buttons, tuning on 
Tights and opening doors,’ calling the 
fire department and timing races, stop- 
ping elevators and measuring siars’ a 
thousand times too faint to see. 

Tt was an accidental discovery, made 
some forty years ago, which led to this 
modem magic. Heinrich Hertz, the 
German physicist who first reported 
the existence of radio waves, noticed 


node 
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PARTS OP ELECTRIC EYE 
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features 9 


‘he ght aetuntes Ten mechani 


that more electricity flowed 
through an are lamp when 
it was exposed to ultra 
violet light coming from 
fuotnet Taps, ate 
ing for an explanation, Dr, 
W. Hallwachs, another 
German experimenter, hit 
‘upon the idea that one of 
the rods of the fast-burning 
‘arc emitted particles of 


‘electricity when struck by 
the light. This laid the foundation for the 
photo-clectric cell, which, in the past dé 
‘ade, has become ‘the wonder-tool of 
dustry. 

‘The commonest type looks like a small 
radio tube and costs from $7.50 to $20, 
At the center is a platinum or nickel ring. 
Around it, either in the form of a shield 
for as a coating on the inside of the glass, 
is a layer of light-sensitive metal, such as 
potassium or cxsium. When the tube is 
hhooked to an electric circuit, the central 
ring forms a positive electrode and the 
layer a negative one, The space between 
them acts as an insulator and prevents 
current passing across, ordinarily. But 
‘when the cell is struck by light, the layer 

y. 


shoots off particles of negative electricity 
‘They rush across the gap, forming a bridge 
of electrons that allows current to flow 
through the tube. 

‘The size of this bridge, and consequent 
ly the amount of current which flows 
across it, is. directly proportional to the 
amount of light striking the cell. In this 
way, the electric eye makes and breaks 
circuits in response to lights and shadows, 
Relays amplify the feeble currents of the 
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Guides Ghostly Hands 


AT A THOUSAND JOBS - 


cell a million times to perform some of 
the heavy tasks for which the tubes are 
now used by industry. - 
‘Thus, ina Pennsylvania coal_mine, 
heavy’ doors swing open on their hinges 
at the approach of a dump car and close 
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again behind it, operated by a beam of 
light. In a western elevator, wheat is 
weighed by an automatic device in which 
the arm of the scales intercepts a ray of 
light at the desired point and shuts off the 
low of grain. In an Ohio steel mill, ten- 

tom ingots rush back and forth 


ip of the wo 
d, when 


across into the windows of the skyscraper, 
Protests poured in, The Smoke Abate- 
‘ment Commission sent warnings. Good 
will, so important to a department store, 
‘was endangered. 

Oficial of the company appealed to a 
group of electric engineers, They studied 
the problem and installed robot smoke 

be 
himmmey and striking 


ic cell, When the smoke be 

than the Iaw allows, the Tight 

uced and the auto- 

an alarm bell i, the 

boiler room, ashes on a light in the chief 

engineer's office, and jots down a record of 

he exact number of minutes excess smoke 

pours up the chimney, Guided by such 

pours up the chimoey, Guided by ach 

ble to regulate thelr furnaces and come 
plaints have ceased 

Tn a similar manner, ships at sea are 

afeguarded against fires, In the hold, 

beams of light ained upon photo: 

electric cells which sound sirens if smoke 

begins 1o dim the light that reaches them, 

have also been installed in 

J warchouses to give speedy 

1 meter which’ uses an_ electric 

eve ermine the density of smoke 

has been devised for giving a check upon 

‘combustion and the effi- 

ciency of a heating 

plant. Recently, by. 

means of a similar de- 

vice, the U. 8. Public 

Health Service began 

reconing the (Con: 

tinued on page 95) 
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DEATH-DEFYING STUNTS OF 


Circus Dare-Devils 


HELPED BY 


SCIENCE 


Lalo, Vera, and Alfredo Codona doing the sensational passing leap which is part of their fying trapeze act 


3y Fred Bradna 


EARL CHAPIN MAY 

ITH 3,000 eyes staring up a 

| te the Four Wallendas 

walls halle cable, forty 

Bet sorre the pocad’Mak 

toe, had Soded under the e 
topat" Akron, Ohio, stopped play 


Peanut venders suppressed their cr 
‘The large audience breathlessly wal 
the three white-clad men and a ps 
young girl poise at the center of 
Tong cable preparatory to doing a "three 
high" stunt which had made them famous 
in three continents. 

Herman and Joseph  Wallenda had 
their feet on the cable. Each wire walker 
kept his position with the aid of a steel 
balancing pole thirty feet weighing 
about fifty pounds, Between the two men 
stretched a. Carl. Wallend: 
also carrying a 
chair balanced 


sep 


irectly behind her brot 
le Helen prepared to clim 
he shoulders of Carl, Fort 


feet below them a group of 
erty. men held a. sm 

sd to catch any W 
ble, stretched 
of the tent, ran over a 


‘who mi 


behind the 


or “jack eats and as a 
chored firmly to the utside 

tent. Moreover, eight s kept it 
from swaying horizontally. ‘The perform: 
fers were accustomed to their precarious 


position, They had presented their act in 
Circus tents and theaters for five straight 
years without suffering a major injury 
So far as the human equation could be 
ied upon, they were } 
surance risks as the averag 
But this night the unforeseen occurred 
A truck outside the believed to 
have backed into the anchored cable. Just 
s the 
walk three high to 
happy landing, the 
Just as suddenly the 
cing pole left” Car 


lestal_ and 
heavy steel bal 
Wallenda’s hands 
own toward th 


T THE same instant 


Herman, 
Helen 
old of the cable 


h his 


onto his balancing 
re required to ge 


iropped 


The Walle 
at the nex 


During a lifetime in the circus, first, as 
a bar performer and later as equestr 

director, of ring-master, the number of 
serious accidents T have witnessed have 


been surprisingly few, For the wire walk 
crs and shooting stars of the big top take 
ext against the has 
ards of their acts 

They plan, and practice what to do 
in every possible emergency, They meas. 
re the distance between trapeze and 
hars to the fraction of an inch, They 
study speed and timing—applied ballistics 
—as a fine art, The equipment they use 


dinary precaution 


Con Colleano in three poses on his 
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Thrilling Acrobatic Stunts on 


High Wire and Trapeze Call for 4 


the Most Accurate Calculations 


fs regularly given searching tests that de- 
tect the slightest flaws. At the factories 
where this equipment is manufactured, 
the latest, developments of science are 
‘often employed to make it perfect. When 
fan accident does occur, the human equa- 
tion is usually to blame. 


'T WAS to blame for the accident that 
killed Lillian Leitzel, internationally fa- 
mous for her work on the Roman rings 
and a single rope. From a small loop of 
the latter, she performed her spectacular 
one-arm "kickovers.” The act, in itself, 
was not dangerous. ‘There was little 
chance of her letting go. But when she 
was performing at a theater in Copen- 
hhagen, Denmark, a property man failed 
to tighten the rigging. Part of it gave 
way and Lillian plunged forty-five feet 
{othe stage. Although she ot up and 
tried to walk to her dressing room, she 
died of concussion of the brain soon 
afterwards, a victim of the human equa- 
tion, which is hard to guard against 
remember one case where the per- 
former himself made the error in setting 
up his rigging which caused the accident 
For twenty-eight years, Walter 
been doing act 
ccuses. One of his pet stunts is to swing 
from the center bar of his high rigging, 
throw his body over an end bar, and 
catch a trapeze bar held by his wife 
He seldom misses, He knows it is ex- 
actly fourteen feet and two inches from 
the bar he leaves to the one on the 
trape 


‘at which he is jumping, 
rly in the recent Madison Square 
Garden engagement, in New York, Guice 
threw his body toward the trapeze, 

sd to pirouette or twist hi 
would strike the apron of the net 
shoulders, got only partly turned 
fand struck on his forehead. Half-para- 
lyzed, he was carried to a specialist. who 


wire. In the first, he 
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FOUR WALLENDAS IN 


4 all-inch 


Gace in the mldae of thls 
cist cae seeped 
tet trafning saved th 


snapped five dislocated vertebrae back 
place. He was in the hospital two 
weeks, When he came out, he did some 
careful measuring and found that, through 
his own mistake in hanging the rigging, 
the bars were several inches too far apart. 
‘Those extra inches had caused the acci 
dent that sent him (0 the hospital 
‘When a gymnast falls, he always tries 
to “ball up” and land on his shoulders 


just finishing his dangerous forward somersault 


for a rollover. This is the orthodox meth- 
od of breaking a fall without snapping 
any bones, Acrobats practice it unt in 
an emergency they do it autom 
serious consequences of a slip 
trated by Harry Rittley's famous per- 
formance with a pyramid of tables. 

For fifteen years this son of a Ger- 
‘man circus owner has specialized in fall- 
ing from the top of six three-foot tables, 
piled one on top of the other, He starts 
his fall sitting in an ordinary wooden 
chair. Midway in his backward descent, 
he springs away from the chair, lands 
fon his fect, dodges the tables that come 
tumbling after him, rolls over on his right 
shoulder, gets to his fect, and takes his 
bow no worse for his dangerous fall, 


HIS is thrilling enough in itself, But, 

what makes his stunt particularly risky 
is the long skirt he wears as part of his 
makeup. The skirt was John Ringling’s 
idea and it gets Rittley an additional 
Taugh because he looks grotesquely like 
a woman. But there is always the danger 
that the skirt will become entangled in 
the chair. Yet only twice has he been 
injured, although the risks he takes are, 
theoretically, greater because he weighs 
almost 190 pounds and is six feet tall. 
His ankles are always taped and his feet 
are specially padded and there is a thin 
pad on the stage where he strikes. 
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A falling table once broke a rib and 
hhis breastbone. The other time, his ankle 
‘was broken in turning a back somersault 
from the fourth table in a chair. This 
chair somersault has long been one of 
Rittley’s specialties, This time he was 
working in a muddy ring. His act fol- 
lowed a riding exhibition, In the mud. a 
horse’s hoof had left a deep hole and 
Rittley’s ankle found that hole as he 
Tanded and the bone snapped, 


HTS secular fall is about twenty feet 
vertically, and about the same distance 
horizontally. "In his youth he practiced 
high diving and today he constantly keeps 
{n training. One of his conditioning stunts 
is diving backward to a” hand-landing 
from the top of three tables to the top 
‘of a fourth, a matter of six feet. To be 
certain of avoiding injuries to his hands, 
hhe must strike the lower table so that bis 
fingers and thumbs, and not his wrist 
Tones, will take the blow. Curiously 
nouth, other gymnasts have done the 
Tong fail backward from five tables, each 
three feet high. But the sixth table, such 
as Rittley uses. seems to be too. much 
for them. For ten years, Rittley ended 
his fall with the conventional head roll- 
over, The jarring began to bother his 
head, so he substituted the shoulder roll 
Which he now uses, 

‘One of the most dangerous acts in the 
circus performance is the double-trapeze 
act you have seen so often, It is usually 
done by aman and a woman. The rou- 
tine calls for a foot-to-foot swing. The 
‘man hangs by his arms; the woman 
locks her insteps into’ the insteps 
‘of the man and then, head down- 
‘ward, swings freely forty feet above 
the ground! ‘There is no net to 
catch them if they fall. Yet there 
hhave been few falls in the history 
‘of double-trapeze performances. 

‘The Aerial Smiths, from Bloom- 
ington, TIL, did take one. fall in 
which’ they escaped death by a 
miracle, ‘The rope sling, holding 
their trapeze to the dome of the 
big, top, gave way. Mrs. Smith 
broke her fall by lancing from 


Fy 


tight wire, but her 
hhustand feil fifty feet 
straight down  strik- 
ing on his head. Al- 
though he was 
“knocked out,” he 
broke no bones and 
‘was ack in the air 
again in a day or so! 

‘Why wasn't he 
Killed? He cannot tell 
you. But one of the 
things that every cir- 
cus trains 
Himelf to do as part 
of his preparation for 
emergencies is to fall 
Timply, ike a drunken 
rman, This trick has 
saved many a star 
from serious injury. 

“Most of the dare- 
devils of the circus 
fare inspired, by an 
ambition to do some- 
thing that no one else 
has ever done, ‘That 
is one reason Alfredo 
‘Codona, greatest flyer 
Ba sepene Ney, hes, Been. deo. 3 
triple somersault from his swinging bar 
to his brother's hands since his debut 
with this stunt at the Chicago Coliseum 
in 1920. 

Son of an old-school circus man, Al- 
fredo began studying this stunt in Havana, 
Cuba, in 1919, Another boy, named Lane, 
was aiso trying it, Neither one could quite 
set it, They could do it occasionally. but 
fot consistently. So Alfredo laid off all 
the next winter and worked at the Shreve- 
De Tne mre i Oa" 
after week, practicing the . 
When spring came and the big top was 
ready for its swing around, the circle, 
he and his brother, Lalo, had solved the 
problem and Alfredo has been doing it, 
ever since. Young Lane attempted it 
once too often, struck the edge of the 
safety net, at the Coliseum, and broke 
his neck. 

Because completion of this trick de- 
pends upon split-second timing and com- 
plete codrdination by flyer and catcher, 
fone hundred percent success is well nigh 
Impossible. But Codona does his triple on 
his first attempt nine times out of ten, 
which is closely approach- 
ing a miracle. 

“Moreover, he has de- 
stroyed a long-established 
pet tradition that a flyer 


"TWO, vests ago, at Madison Square 
Garden, we had_an instance of that 
kkind. Charley Seigrist, veteran flyer and 
all-around gymnast, has the custom of 
finishing his act by’ turning three somer- 
saults from the top of his rigging into 
the net. One night at the Garden, he 
overturned accidentally. His body, made 
three and a half revolutions before it 
struck. The impact cracked two vertebrae 
in his neck. On the rebound, the dazed 
‘erialist was bounced out of the net onto 
the floor. In that final fall of twenty 
feet, one of his legs was broken against 


a ring curb, 

In spite of these injuries, Seigrist, was 
trying to rise and give the tr 
Roman salute when his companions 
reached him. At the Polyclinic Ho 
doctors trussed his neck up to the ceiling 
in a light harness, A few nights later. a 
nurse discovered him loosened from the 
harness and moving his neck experi- 
mentally! ‘They put him in a tighter 
harness. Three months later he walked 


‘onto the Ringling-Barnum lot at Glens 
Falls, N. Y., with his neck all right, and 
last winter ‘he was doing double somer- 


saults from the trapeze bar to a catcher's 
in one of my indoor circuses 
‘You can't keep a circus squirrel on U 


cautions taken by the 
are of tie 

top is keeping 
perfect physical 
Eondition, They 
follow systematic, 
semi trainin, 
Vhat happens 
when (Combed 
dn buss ta) 


ECKLESS FALL 
FROM SIX TABLES 
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How Strange Disease 
Accounts for Army 
of Lost Persons 


UNDREDS of men and women 
right now are wandering through 
our cities and over our country 
side—lost! 

Some of them are holding down jobs. 
yall of them seem to be normal hu- 
‘beings. But they aren't, They are 
ns of amnesia, They have forgotten 
where they came from. They 

have forgotten their pasts. They 
have forgotten even their names. 

"They are members of the 
fe legion of lost persons 
Nov and then an amnesia suf- 
ferer is $0 prominent that his 
misfortune directs wide public 
Interest (0 the mental fog that is 
one of the strangest maladies of 
the human brain, Such a sufferer 
was Colonel Raymond Robins 
the wealthy social worker who walked! 
‘out of his New York club one day last 
September on his way to Washington 10 
keep an appointment with President Hoov- 
cer, and who was lost until, over two 
months later, he was discovered. his mem- 
ory of his past gone, living in the moun. 
tains of North Carolina under the name 
of Reynolds Rogers, 

For every victim such as Colonel Rob- 
ins, whose dramatic disappearance became 
front-page news, there are hundreds whose 
tragic plight interests only: their relatives 
and friends, 

Such an ‘ordinary citizen amnesia vice 
tim was Harry Havery, an insurance man 
‘of White Plains, New York, 

One May morhing Havery went fishing 
in nearby Long Island Sound. He wasn't 
hhaving much luck. and an old fobsterman 
advised him to “go round tother side of 
the cove,” Havery went. That was the last 


that the lobsterman saw of him. A little 
later he saw Havery's empty. beat. He 
found Havery’s fishing coat tangled up 
‘with hooks and lines and the anchor rope. 
It looked as if Havery had struggled out 
Of it while in the water. 

‘The police dragged the cove but couldn't 
find the body. Mrs. Havery got a job to 
support herself and her four children. 

Seven months later a man had to jump 
fast to get out of the way of a, motor 
truck in the Loop district of Chicago. 
His foot slipped and he fell, striking his 
head on the curb. When be got up. his 
mind was a blank. A search through his 
pockets disclosed a key with a hotel tag 


Vanished Insurance Man is Reported Drowned In Long Island Sound 


Arthur 
Grahame 


‘on it. A bellboy helped him to get 
{o.bed. Then he lost consciousness, 

‘When he came to, he saw a hotel 
placard on the wail that showed 
him he was in Chicago. Slowly mem- 
ory of the past came back to him, He re- 
membered going out in his boat, talking 
to the old lobsterman, starting to throw 
overboard the stone that he used as an 
anchor, and slipping. Then there was a 
blank until he woke up in that hotel bed 
in Chicago, 

Havery | examined his clothes. He 
couldn't remember where he had got the 
suit he was wearing. He cousulted the 
hotel register. The name he had given 
was strange to him. 

He went home to White Plains, His 
wife gave up her job. Life is going hap- 
pily for them again. But there is an un- 
comfortable seven-month blank in his 


march for avery” bet 
id noe ad his body 
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SUGGESTION AND 
HABIT RESTORED, 
HER MEMORY 


the lived, an 
bela tenor 
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‘memory that probably never will be filled in, 

‘There isn't always a happy ending to 
the story of an amnesia victim's return 
of, memory. 

‘There was C. H. Peachey, a British 
soldier who was wounded in i017. Army 
surgeons operated upon the wound in 
hhead and discharged him from the serv- 
ice, He shipped aboard a steamer bound 
for America, After reaching here, he dis- 
appeared. 


EACHEY’S mind had become a blank. 
For ten years, he was a patient in vari- 
‘ous mental hospitals. Then an operation 
restored his memory, and he started home. 
When he arrived in England he found 
his wife had married again and was the 
mother of four children, So Peachey went 
back to wandering, The one bright spot 
wre aha his det and dumb brother as 

50 sur at his reappearance that 
Teguned his hearing and power of speecht 
smetimes memory can be brought back 

to an amnesia sufferer by suggestion 
A policeman found a young woman in 
a store doorway in Freeport. Long Island. 
She didn’t know her name, or how she got 
there. He took her to the police station. 
‘The chief guessed from her appearance 
that she might be a. stenographer, and 
asked er tat down a hs fice pe: 
ter. “Just go ahead and type as you 
would in’a business office.” he sugzested, 
hoping that his guess would prove helpful 
‘A few minutes later she handed. him a 
neatly typed letter. Tt was an order for 
dyestuffs. At its bottom was the stenog- 
reference sign: *M. L. C— 


that’s my name: 
‘Then she remembered her address. They 
sent her safely home to her mother in 
New York. 
Just what is this stra 
robs men and women of 
of their past lives? 


malady that 
Il remembrance 


irl. was found who had forgotten her samme 
eee thought she might 

oe the t9pe 
swtier: The initial she shgbed recalled her ows name 


ing amnesia sufferer, you would 
find it in no way different from the 
brain of a person whose memory 
i normal, Amnesia is 3 functional 
disorder of the brain, and, like 
‘ther functional diseases, cannot 
be traced to any organic lesion or 
to any change of structure in the 
organ affected, Amnesia sekdom is 
caused by physical injury, al 
though quite often it isthe result 
of the shock of a physical injury. 
Pevchologsts all ‘ita condition 
of dissociated personality: Often its 
‘ause is emotional shock, for emo- 
tions of overpowering strength, 
such as terror and horror, tend to 
disrupt the mind. 

“There are several distinct forms 
of amnesia. The victim of epochal 
amnesia suddenly loses ll mem- 
ory of past periods of his life— 
Periods that range in length from 
3 few days to many years. That's 
‘what happened to Alvin Carlson, 
‘who was picked up wandering in 
Chicago after being’ demobilized 
in 1010, After he had been sent 

toa veteran's hospital, over a thou- 
sand high schools were communicated with 
in an unsuccessful attempt to identify 
In 1080 ='Ret Cross per pblsed the 
in 1920 a Red Cross paper published the 
story. of this living unknown soldier and 
his picture, Out in Montana, the picture 
was recognized by his brother, who went 
Ao ace Memory care back to Alvin 
ass asit ted. "By gum,” 
fe ecimed es ET 


many years, forgot everything since his 
early childhood—forgot, even, how to 


speak English, 


ELVEN more embarrassing was the pre- 
icament of a young woman who for 
‘got her entire past, and after six months 
Tegained ber memory and forgot every- 
thing that had happened during her period 
of amnesia. She found that she had be- 
come engaged to a man who now was a 
perfect stranger to her! Nearly always, 
after an abnormal period passes, memory 
of that period i Jost, or becomes. hazy. 


In episodic amnesia, the sufferer loses all 
memory of some particular episode, often 
fone that has been extremely important 
in his life; but except for that one blind 


ot everything in connection with the ex: 
perience—forgot_ so thoroughly that in 
isting the months of the year she skipped 
the one between July and September! 


IN CONTINUOUS oF anterograde amne- 
sia the victim forgets every experience 
as soon as it is over. 

Amnesia often is produced by external 
sugsestion. People forget things because 
they want to forget them. A young woman 
who had been wrestling with some knotty 
problem until she was mentally exhausted 
said 10 herself after going to bed: "I 
shall go to sleep and forget everything, 
fever’ my name!” The next day, as she was 
about to give her name over the tele- 
Dphone, she found that she had forgotten 
it exactly as she had planned. 

1 recently asked Dr. W. L, Treadway, 
Assistant Surgeon General of the United 
States Public Health Service in charge of 
the Division of Mental Hygiene, what are 
the more common causes of amnesia 

“In. many cases,” Dr, Treadway told 
‘me, “amnesia is a subconscious way of 
escape, a flying. from unpleasant reality, 
Soldiers who forget their unpleasant oF 
terrible experiences in battle. sometimes 
have a normal memory of everything else. 
Men who are confined in prison often 
develop amnesia, because subconsciously 
they refuse to face the bitter reality of 
disgrace and punishment, Amnesia is their 
way out 

“For the same reason, soldiers who 
have gone through horrifying ordeals 
war sometimes develop functional 
neve or dates or arayss. There is 
nothing wrong with their sight oF hearing 
for muscles, but they are s0 anxious, not 
be sent back to the front that they hon- 
cesly think that there is, and until they. 
are cured, usually by suggestion, they 
fan't ‘see or hear or move, as the case 
ay be. 

“Contrary to general belief, few cases 
of amnesia are (Continued on page 92) 


Horrors of War Caused Many 
Cases of Amnesia in Army 


Soldiers who have gone through 
horrifying ordeals in war some- 
times believe they are blind, deaf, 
‘or paralyzed. Actually there is 
nothing wrong with them, but un- 
til they are cured their imagined 
affliction remains, Thus it is evi- 
dent that amnesia is a subscon- 
‘scious way of escape from unpleas- 
ant realities. Men in prison often de- 
velop amnesia because they refuse 
to face the bitter fact of disgrace 
and punishment. Few cases of am- 
nesia are the result of overwork, 
though dislike of work may cause it. 


Could you examine the brain of a liv- 


% 


Observatory Built of Junk 


Great Earthquake Registered on Homemade 


Instrument—Horsehairs Make Hygrometer 
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OUTWIT CROOKS of the AIR 


URLED into the pounding surf, a thou- 
sand yards from shore, seven members 
‘of the crew of the navy blimp, J-3, were 

diting for their lives. 

1t was the morning after the loss of the U. S. 
Navy dirgble Aron, This second tragedy bad 
‘occurred as the blimp returned to Beach Haven, 
X. J after an unsuceesfl search for survivors, 
A forty-five-mile an hour gale had caught the 
lighter-than-air craft, driven it out, to, sea, and 
sent it crashing into’ the water with ripped bag 
‘and disabled engine. 

‘Spectators crowded the shore, They knew the 
men would be smothered by’ the gale-lashed 
waters long before a boat could reach them, 
Suddenly, overbead there was the high whine of 
an aerial motor. A silverswinged amphibian. was 
scuulding under the low, black clouds, heading for 
the wreck. It swooped, landed like a seagull on 
the tossing ridges of water, and the two occu- 
* pants begin dragging the floundering men to 

safety within the craft’s cockpit, 

Flying patrtmen, canewed this "One, two, three, members of the crew were 
aa ameeeler ead Seetat hauled onto the slippery hull of the amphibian, 
Spray was drenching the motor. Three of its 

agg tapsine, svancutsoerouan as-£¢,¢ five cylinders went dead. A fourth swimmer was 
ana five, $1000.00 vilis see fice Bin ‘pulled on board, then a fifth. The two others had 
doveater’ ie ths itera the bask Lou ve disappeared beneath the waves, a, fate which 
‘would have overtaken all seven but for the quick 

action of the flying lifeboat. As it worked its 


Serban 1"arrnaee 


fashion, a few weeks ago, 
Pilots Otto Kafka and John W. Forsythe, of the 
New Vork City Police Aviation Service, focused 
attention upon the work of the flying patrolmen. 
Ina dozen American cities, the police have added 
‘wings to their crime-fighting equipment, Aerial 
aero, vege Nes, a 
napers, gangsters o over 
Ue country, fying law oficers recently have been 
active in their pursuit of criminals. 

A few days ago, they swung into action near 
Laredo, Texas, in a thrilling, 150-mile race which 
ended in the capture of an outlaw plane, Two 
crack members of the U. S. Border Patrol were 
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Two 
plane 


‘Thomas M. Johnson 


tells how trail of crime now 
leads above the clouds as the 
skyways are patrolled in fast 


planes that drive gangsters 


and smugglers down to earth 


eruising at 5,000 feet over the Mexican 
Tine when they saw a plane below them 
streak across the Rio Grande and head 
north with engine wide open, 

‘They dove their ship and 
plane to land. ‘The only answer was an 
fadded burst of speed. For more than a 
hhundted miles, the two planes battled nip 

‘the patrol ship nosed 
‘This time the law officers sig- 
naled the fugitive to land with the muzzle 
of a machine gun. He landed. A search of 
his ship revealed that it was laden with 
narcotics. The pilot was a World War 
ace who had fallen upon evil days and 
had succumbed to the fure of easy money 
offered by a dope-running syndicate 

‘Equally spectacular are'a score of other 
encounters alot. 

"Take the experience of the air police at 
Long Beach, Calif,, not long. ago. High 
over the surf, one of their planes battled 
4 speedy gangland craft which attempted 
to force it down with machine-run fre! 
The fast monoplane of the outlaws had 
made a daring landing at Vail Field with 
two Chinese it had flown across the bor- 
der from Mexico. Dropping the aliens at 
the far end of the field, it had roared into 
th rain before anyone coud 

police plane took up the cl 
flash, the fying gunmen turned and bore 
down on their pursuer with bullets streak- 
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of aircraft now in use 
ith which water routes are 


ing from a machine gun. Diving and 
twisting the two planes engaged in a dog- 
fight rivaling the air battles of the 
Western Front. Finally, the monoplane 
dived into a bank of pea-soup fog, rolling 

in from the sea, and disappeared, 

Near Monrovia, Calif, law officers took 
to the air in a chase of an entirely difler- 
ent kind. This time, they were trailing, not 

ne, bul. a fleet-winged carrier pigeon 

jortionists had demanded $10,000 
from a wealthy citizen. He was instructed 
to release a pigeon, which had been sent 
him, with ten” one-thousand-dollar. bi 
tied'to its back. He notified the police, 
who released the bird and followed it 
with two fast planes. They traced it. to 


gallery as ex-convicts, police alarm was 
broadcast for the men. They were ar- 
rested in a shack on. the edge of town, 
still waiting for the pigeon to. bring them 
the money, They had miscalculated the 
time necessary for the bird to become 


accustomed to its new home. Instead of 

coming to the shack, it had returned to 
the loft where it had been bred. 

Tn a similar manne, anater exortion- 

a 


ist was trapped in New York Cit 
this instance, to aid the flying cops, 
pigeon was painted bright orange! 

‘The bird had been sent to a Brookl 
judge with a note demanding $2,500 for 
the return of his missing son, The jurist 
showed the pigeon to Ait Patrolman Otto 
Kafka and a fellow pilot. 

“Can you follow it?” he asked 
‘They examined the bird, Tt was gra 
poe ol Ths ak 

‘almost impossible to keep it in sight 
the gray background of city 


“We can, if we can paint it orange,” 


they told him. 
Tt was done, Then the bird was re- 
high building over which 
lots were cruising, Twice 


circled in the ait and 
due east wit 


headed the flying 
cops close behi 
‘At Jamaica, (Continued on pogo 04) 


‘This photo shows the police plane rescuing survivors of the wrecked Navy Bllenp J-3 which 


(Crashed tata the tea while fs search of members of the crew Tost when the Ad 


foundered 
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*New Facts DiscovErED ABOUT 


Dr, Karl Mutter, Vie 


MYSTERY RAYS 
PROM THE WINGS 


utterflies 


young Austrian scientist sits in his 
Viennese laboratory, engrossed in a task. 

as strange as that of any alchemist of 
‘old, He is trying to create an artificial but- 
\erily. Dropping chemicals on prepared 
models of paper and gelatin, he watches them 
spread into many-bued lines and rings, in 
the hope that he will be able to duplicate 
the pattern of real insects. Then he will 
know the answer to the riddle that has battled 
‘experimenters: How does nature paint. but- 
terfies with designs of such exquisite intri- 
cacy, in tints that no chemist has hitherto 
been’ able to match? 

Mysterious, invisible rays have been found 
to stream from the wings of butterflies, The 
rays can fog a photographic plate, kept in 
(otal darkness, Interested by this. strange 
phenomenon, Austin H. Clark, of the U, S. 
National Museum, recently ‘attempted 0 
find its cause. He examined forty-three dif 
ferent kinds of butterflies, some fresh speci 
mens, some fifty years old, and found that 
every one of them emitted the rays. But 
their origin remains almost as mysterious at 
before. One thing alone was definitely 
proved: since the rays are stopped by glass 
or quartz, they cannot be akin to light or 
x. id may therefore be some sort of 
faseous emanation. 

Certain species of butterflies have their 

s, and the strange sleeping 
yellow-and-black Zebra butter- 
‘came in for scientific investi- 
sition not long ago. Most butterflies spend 
the night sleeping alone, among grass roots 
or in bramble thickets, but as many 
Zebra buittertlies wil 
tupon a single bush like hens in a roost, At 
Jaybreak they fly away’; apparently the same 
individuals return to the roost at night 

To verify this, Frank Morton Jones, noted 
naturalist, “adopted plan resembling the 
banding of birds to trace their movements, 
He clipped identifying nicks in the wings 
fof several Zebra butterflies, and waited ea- 
erly the following night for the return to 
the sleeping bush of the marked individuals, 
Every ane returned, Moreover, observations 
fon successive nights showed that a given in- 
dividual repeatedly chose the sime twig for 
its resting place. 

Other strange facts about butterflies, not 
hitherto suspected, have lately come to light. 
One experimenter finds that butterflies of 
each species have a characteristic odor, rang- 
ing from heliotrope and mignonette to that 
of sweet biscuits. Another is investigating 
the possibility that males and females. are 
attracted to each other by the ultra-violet 
Coloration of their wings, invisible to human 
eyes but not to those of insects. 

It remained, however, for Dr. Huttrer, 
the Vienna experimenter, to attempt the bold 


Sta by test tubes and flasks, 
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feat of coloring live butterflies to order, 
as his first step in seeking to lear how 
they get their hues. As every nature stu 
dent Knows, a buttery’ in its life eyele 
passes through four successive sages— 
the egg, the caterpillar, the dormant pupa 
or chrysalis, andthe adult insect. Since 
4 buttery acquires its wings and color- 

‘during the pupa stage, Dr. Hutteer 
began his tests with chrysalids, 

"The black pigment of a butteriy's 
wing, like that of human baie, is melanin 
=a Compound formed in nature when ty- 
rosine, a colorless chemical, is acted upon 
by: a certain enayme. It occurred to the 
experimenter to. see what would happen 
tora developing butterfly with an over- 
dose of tyrosine, He injected the fluid with 
a hypodermic needle into. chrysalids Of "eesgce view of ane 
the European Tortoise-Shell buttery, Memon "<5 tt 
‘whose wings normally have an orange” Boat 
and-black pattern. When the cheysalids 
hatched, the butterfies that eme 
all black—a phenomenon as sup 
if he had. tumed redskinned American 
Indians into negroes 

Having succeeded in this feat, Dr, Huttrer was ready to try to 
create an artificial buttery. He prepared. surfaces of paper and 
gelatin in the shape of butterfies, and impregnated the models with 

igment-forming chemicals. Synthetic butterflies with startlingly 
Tielke patterns resulted. Even the curious eyespote of some but 
terflies were duplicated artificially by the same method. Tn one test, 
Dr, Huttrer creased the paper before applying the chemicals, and 
‘obiained an eyespot with scalloped edges. This pattern occurs in 
Several butters, and the novel experiment indicates it is probably 
due to the manner in which the insects wings are folded inside the 
chives at te Gime they become cold, Testy i thse, rich 

x. Hluttrer is continuing, are solving long-stan logical rid 
des; while, from the amateur naturalist’s Viewpoint, they lend added 
fascination to the observation and study of the 650 known species of 
Dutterfies that are found in the United States and Canada, bright- 
ening the summer landscape with their rainbow hues 
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Synthetic Insects Created 
in Attempt to Explain Mysterious 
Coloring and Radiation 


ARTIFICIAL EYESPOTS. Mere are two characteristic 


“with “cayeen 


Divine to a depth of a quarter of a 
mile below the waves, about three times 
as deep as present-day armored. diving 
‘equipment permits is expected to be made 
pase ty anew deepsea suit tested in 

ind. Encased in a heavy articulated 
shell of massive metal, the diver breathes 
from his own oxygen tank. | Hydrauli 
plungers operate the heavy limbs, and the 
fiver ean pick up objects with pincers at 
the end of each arm, 


ARMY AIRPLANES ARE 
AGAIN CAMOUFLAGED 


a Beatsces af the World War, cou 
aged aisplanes again made thei appear- 
fon Shen a es of Army borers 
roared over Dayton, Ohio, in recent mi 

tary’ maneuvers. The “modern machines 
am speed at 226 miles an hour, and carry 
five men and 2,000 pounds of bombs 
4 remarkable advance over war machines 


Seur-sumxte shoes are reported 
to have been perfected as a result 
‘of a new laboratory discovery. Thi 
is a method of impregnating leather 
‘with filing and lubricating materials 
that are forced to the surface by 
the heat of the feet. An occasional 
rubbing is sufficient to keep thi 
shoes shined, and no dressing is 
necessary, The new leather ean be 


‘made in all colors, and is said to be 
scufl-proof and water-resistant as 
‘a result of the treatment it receives 
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‘The durability of the leather in. sell polishing 


RADIO SET BULT =~ 
INTO ARM CHAIR 


Bettr into a new armchair, a radio set 
provides an arrangement that ‘would satis- 
fy the most comfort-loving person. Enter- 
tainment may be tumed on or off merely 
by touching the knob at the front of the 
chair, which is concealed by a hinged 
wooden arm when the set is not in use. 
When the panel, shown open in the picture 
above, is closed, no one would suspect the 
presence of the hidden broadcast receiver 
i Sesegee e  aE 
at the extreme rear in the photogra 
above that illustrates the set. 
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Power Transmitted by Four-Inch Radio Wave 


and. signalin 


to make practical of a0 
meters, about four inches, in length, A me 
diameter, focuses the rays so they may be aimed directly 
distant target, which is a mirror that looks exactly like 
mitter, but which has a tiny receiving 
and conversation have thus been carried m 
experiments may also enable appreciable 
transmitted. The present transmitter radiates 


= of power 


iathewn hp the wary lise 


AIR PISTON SPREADS TIRE 


To repvce the labor of 
spreading heavy truck tires, 
a Brooklyn, N. Y., garage: 
man invented the ingenious 
tool illustrated at the right. 
A small piston, operated by 
compressed air, pulls the 
casing open in a jiffy when 
the garage air hose is at- 
tached 0 it. As easily car- 
ied about as a jack, the 
tool makes it unnecessary 
to tug the unwieldy. tire 
from one part of the garage 
to another. Piston, worked by compressed air, enslly opens a truck's tee 


RIDES BEACH TRICYCLE THROUGH SURF 


DesioxeD for aquatic sport at the beach 
a curious amphibian tricycle has been intro- 
duced. in France. Working a lever permits 
the er to prope hinsall along the packed 
Sand or drive his odd machine into 

NEW TOOL SPACES AND water, where paddies on the rear wheels ta 
PLANTS GARDEN SEEDS i troplion An arrangement resenting 


sar shift adapts the 


Hoste gardeners ‘vehicle to easy or rough 
and truck farmers 

may do their plant 
{ng quickly and ac- 
curately with the 
new seeder  illus- 
trated above 
Opening and tamp- 
ing down its own 


furrow, it spaces 
the seeds with ma- 
chinelike regularity 
by means of the 
notched revolving 
disk shown in pho- 
to at right. ‘This catches a measured 
quantity from the hopper at each revolu- 
tion. Six interchangeable disks handle all 

sizes of vegetable seeds. 


Axarden seeders dis 
‘hat spaces the Bills 
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ATURE'S microscopic flowers 
excel in beauty the rarest and 
most exotic of our highly cule 
tured plants. An orchid or an iris 
appears crude and unfinished by compar- 
ison with the intricate and fascinating 
pattern of a diatom as seen under a 
microscope, 

Nearly everyone has heard of diatoms 
and knows vaguely that they are tiny 
Plants too small tobe seen bythe unalded 
Vision. Few realize however, that this 
widely: scattered and prolific family can 
be found in a vast number of forms, each 
of which is endowed with almost unbe- 
lievable beauty, Thrilling adventures and 
sights undreamed of await the owner of 
alittle microscope having a. magnifying 
power of from 300 to 350 diameters. 

So large and luxuriant is this garden 
of nature that scores of men have made it 
their life work to study and classify 
the things they found ‘More than 
10,000 different kinds of lowers have 
been discovered and classified in more 
than 1,200 species, ‘The work still goes 
‘on. In’no other field can the microsco- 
pist find such variety of form and color. 
One diatom may resemble the steering 
wheel of your car; another may suggest 
an intricate ladder, and a third look like a 
seties of delicately forged gratings. 

‘The diatom grows wherever there is 
‘moisture and light. Aside from this, it 
has no particular habitat. Tt is found at 
the seashore, in the bottom of creeks and 
ponds, adhering to moist rocks and 


u 


2. 


atchless Cflowers 


M 


marine plants, and even in the bot- 
tom of a mud puddle that has been 
exposed to the rays of the sun, 
‘Nature, jealous of the consumate 
beauty of the diatom, has em- 
balmed it in a sort of majestic 
sarcophagus, in which it is pre- 
served for long periods. As a result 
Of this strange fact, many of the diatoms 
‘we shall examine flowered and died mil- 
lions of years ago. This sarcophagus is 
composed of a hard, fintlike compound 
of silicon, Ordinary sand is such a com- 


JF THE bottom of a large puddle, sev- 
eral_weeks old, is carefully scraped 
some interesting diatom specimens may be 
found. We cannot, however, see them 
with our unaided eyes, for a compara- 
tively large diatom measures only about 
fone two-hundredth of an inch in diam- 
eter. The mud you have taken out of the 
puddle should be drained free of water 
and a small bit of the residue placed on 


‘This search may reveal no diatom for 
it may be that, in the puddle you chose, 
none was growing. In that case, it will be 
necessary to find some stagnant pond or 
sluggish creek and scrape the bottom for 


FOUND WITH YOUR 


icroscope 


as is 7 
specimen and tts Siehly 
down with Canada balsam 


A cover 
a 


veal 


mud. Not all of these interesting plants, 
however will be found on the bottom, 
for a number of the species cling to other 
and larger plant life that grows in water, 
Often scraping the underside of a marine 
plant will bring to light diatoms. fas- 
ened to the leaves by gelatinous stalks, 
‘Those who live near the sea will undout 
ccly find specimens attached to seaweed, 
Once a source of diatoms is discovered, 
the real. fun begins. Each specimen ap- 
pears different from the others because 
oof the extraordinary variety in this fai 
ily. Objectives of both high and low power, 
may be used. Indeed, many microscope 
enthusiasts claim that better and more 
exciting views of the diatom may be had 
‘with the lower powers. The writer how- 
ever, would advise the use of each, 
When we view a diatom with the 
high-powered objectives, it is necessary 
to focus and refocus a number of times, 
for the thickness of the specimen may. 
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be such that one part cannot be brought 
into. perfect focus without blurring 
‘another part. Thus examination is car- 
ried on progressively at different levels. 


F LIVE diatoms are discovered in the 
bed of a pond and we have a plentiful 


cial microscope slides mentioned in my 
article last month. Many of these mar- 
velous little plants have the power of 
locomotion and we may experience the 
rare delight of seeing them propel, them- 
selves throught the water. Some have a 
rather lively motion that will carry them 
past our vision in a zigezag course 

In the study and examination of dia 
toms, the thing that will strike us most 
forcibly will be the exquisite and deti- 
cate patterns of the tiny’ plants. Tt is as 
though a thousand great artists had been 
tumed loose and told to draw and color 
a multitude of lacelike designs using 
every known geometrical form. The show 
is absolutely unending for even though 
we should spend a lifetime examining 
these specimens we could never exhaust 
their infinite variety, 

Diatoms, that is the very old, old dia 
toms that Howered millions of years ago, 
have a number of important “industrial 
duties, We buff our silverware and often, 
brush our teeth with these old, but still 
perfectly intact, little plants. Aiso, in the 
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form of kieselguhr, a fine powder, they 
are ses the atnrbens he mani 
acture of nitrogiycerin and the prepara: 
tion of dynamite, We also find that much 
of this dlatomaccous earth or kiesclgubr, 
{s used in the manufacture of non-con- 
ducting materials for heat ‘and. sound 
resistance, ‘This comes in the form of 
vwall board. Hence ee have wall board 
Imade of microscopic fower gardens that 
Perse coutlentage 01 

eof the world’s greatest deposits of 
diatomaccous earth was. found in Vi 
finia. This deposit runs for a distance of 
many. miles and in some spots is forty 
feet deep. AS it has a mild abrasive a¢- 
tion and will not scratch, a great deal of 
this earth is used in poliching and cleans- 
ing agents. 

“the alert microscopist does not need 
to sulfer for want of diatomaceous earth 
TE ay be bined chk Tem mic 
scopic supply hogses or, in many ‘cases 
it'may be found in the home. Not all 
tooth pastes. and powders contain this 
excellent polisher but many of them do, 
with the Fesul that these fossilized dia: 
Toms can ‘easily be brought to the stage 
of the microscope. Silver polish also often 
Contains such earth as ite principle ingre- 
Gient and hence contain distome, 


EEACH sample of toothpaste or silver 

polish examined in the search for 
ancient diatoms, must first be dissolved 
ina small amount of water. The excess 


nism in Vast Variety of Forms 
Proves a Fascinating Study—How to 


Mount Diatoms for Your Collection 


By 
Borpen HALL 


water is then filtered off through very 
fine cloth or by means of chemical filter 
paper. The residue is transferred toa 
lean slide and placed on the stage of 
the microscope. Two or three drops at a 
time is sufficient, As the slush is examined, 
the worker moves it about with the 
that was 


microscopist will feel very 

archaeologist who delves into old ruins 
seeking the artifacts and records of 
ancient life, The ruins which the micro- 
scopic worker wanders amidst, however, 
are far older than any ruins’ that-men 
hhave left for the archaeologist. 


JS CULLING through these botanical 
graveyards, one of the low-powered 
bjectives may be used since in. this 
ay the area of examination is increased. 
and the search speeded up. After inter- 
‘sting ‘specimens have been found, the 
objective may be changed for one of 
higher power. This will bring out details 
and reveal to us the strange fact that 
these million-year-old diatoms were 0 
Aifierent from those living today. Indeed, 
one ca find diatoms exactly ike the 
at the bottom of any stagnant poo 
“Let us take a good look ata. living 
diatom. For this purpose a drop of water 
must be used. No diatom can. exhibit 
natural habits unless placed in water 
which is its natural environment. Exam- 


ine it first with (Continued on pace 87, 
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DETACHABLE PARACHUTE HAS LIFE BELT 


‘The parachute tas drifted sway 
and the Aer Is ees ight su 
ported by selfinsstng le belt 
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Builds Racing Car of Discarded Scraps 


Wares Billy Betteridge, eighteen, of Lo 
Angeles, Calif., built his own racing car, odds 
and ends from race tracks and garages pro- 
vided his material, For the motor, he took a 
ywer outboard model from 

Her the hood. 


have attained 
miles an_ hour 
A that it may be 


To nxpvce the hazards for aviators 
who are forced to leap from their ma- 
chines over water, a new combination 
parachute and life belt has been success- 
fully tested at a lake near Berlin, Ger- 
many. The device is designed to’ over- 
come the danger of a parachute jumper 
becoming entangled in his ‘chute after 
siriking the water, with the result that 
even a good swimmer may risk drowning 
Just before plunging into the sea, the 
airmen operates a release that frees 
from the "chute, Remaining attached to 
him, however, isa. life belt. containing 
chemicals that inflate it with carbon 
dioxide gas as soon as it is 
touche "by water, In this 


manger the sian © kev’ MOTORISTS GET HOURLY 
mad sas During t - REPORT ON WEATHER 


le 
parachute 10 facilitate i 


Moroxists of Cleveland, Ohio, need 
not worry about the weather when they 
plan their automobile trips, as the city's 
ik auto club recently installed a. teletype 
‘weather report service. A machine 

to those used by air lines, receives hourly 
‘weather reports from 200 government sta~ 
tions in various parts of the country. 
‘These are recorded on a tape, so that a 
prospective traveler, consulting the ser- 
vice as illustrated above, will be informed 
whether it will be stormy or clear, 


POPULAR SCIENCE HAS 
WORLD'S FAIR EXHIBIT 


Scones of animated models portray the 
fundamental tumphs of human ingenity 
at Porvtax Sctexce MoxTHLY's © 

ft Chicago's World Fue. Basie ventions 
that have paved the way for mankind to 
harness the forces of nature, from the 
lever and pulley to the intricate workings 
of the internal combustion engine, are 
arrayed for your inspection in this me- 
chanical wonderland. “The exhibit is_in 
the Pavilion of Industrial Engineering 

1 in the General Exhibits Building. 
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A seacorse automobile recently com- 
pleted a thirty-hour water trip by crawling 
ashore on the beach at Seaside, Ore., where 
ic will serve as an amusement device for 
summer bathers, The unusual machine 
travels with equal ease on land or water, 
using paddle wheels for aquatic propul- 
Sion, and accommodates a dowen passen- 
gers for a twenty-minute sea trip tt 

the breakers of the Oregon coast, 


Seagoing Auto Runs on Land or 


Water 


On. burners are now being fitted with dia- 
mandi Corsi peso barnes serie 
their fuel by spraying a jet of air and oil, 
under pressure, from a tiny orifice, which 
may fail to give satisfactory performance if 
it becomes misshapen from wear. When a 
dark-colored diamond of industrial grade was 
pierced with a hole of proper size and fitted 
In the nasal at the point shown by the a- 
row in t jograph, tests proved that its 
great hardness enabled ‘it to resist wear even 
when abrasive powder was mixed with the oil, 
In consequence, oil burners with nozzles 
equipped with these tiny diamonds, have now 
appeared on the market, 
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Istavisc with wood is made easy for 


gar 
‘object. 


cut inlay pieces and borders of the 
shape, 

onion ta 
‘only one eighty 
by muslin, are used for the inlays, 


DIAMONDS IN OIL BURNER 


red to be assembled wit 


the novice by a new kit, containing com- 
plete materials for a tray, ci 
Or inlaid checkerboard, 


te box, 


to be 


decorated is furnished, together with pre- 


Fire, 


TS 


AIR-DRIVEN AUGER BORES 
POST HOLES RAPIDLY 


Reseamutxc a huge wood auger, a new 
portable air drill makes it possible to dig 
post holes in record time. Revolving more 
than one hundred times a minute, the aire 
driven cutter can drill a hole three feet 
‘deep and fifteen inches in diameter in less 
than six minutes. A’ small, self-locking 
‘winch, attached to one leg of the driller’s 
collapsible tripod, makes 1 

ering, the cutting ‘head a 


a it appears when in action, 


7 


Strange Scenes from 
Life Caught with 


X-Ray Camera 
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Ship, Raised from Sea Floor, 
Brought in Bottom Up 


Borrost up and manned by a small army of workmen, 
the salvaged cruiser, Prinz Regent Luitpold, recently made 
a striking sight as ‘she arrived at a Scotch port in the 
tow of tugs, The vessel was one of the German warships 
scuttled at Scapa Flow by their own crews after their 
surrender to the Allies, and rested for more than a decade 
fon the sea bottom, The objects resembling pipes, visible 
fon the hull in the picture at right, are emergency exits 
and entrances arranged for the purpose of Teng the 
laborers in and out of the big bull. 


SPARK PLUG, ONE STORY HIGH, 
EXHIBITED AT WORLD'S FAIR 


Ose of the striking industrial 


displays at the Century of Prog- 
ress Exposition, at Chicago, con- 
sists of a spark plug one story higi 


The huge exhibit was built to e 
scale and realistically colored. En 

frincers have calculated that an 

automobile, built large enough to i 


use the giant plug in 
system, would be nearly 
two biocks long, and 
‘would measure ‘more 
than 200 feet from its 
top to the ground. 

Since no attempe will, 
be made to electrify 
‘nd fire the mons 
plug, visitors at the fair 
may’ safely examine its 
‘construction and learn 
hhow it does its work, 


ignition 


Salvaged German cruiser, 
the World War, Sa being owe 


efor tepalee 


Suction Pipes to Recover Spanish Gold from Ancient Wreck 
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Scmeanxe treasure hunters ate preparing for an attempt to 
recover $40,000,000 worth of Spanis doubloons, that went to the 
bottom of the sea off Cape Henlopen, Del, in 1708 when the Brite 
ish ship De Braak was sunk. Suction pipés will be used to bring 
the coins to the surface. These pipes ate shown at the left, Below 
fare the expedition’ ship and a diagram of the salvage plans. 


cA Barrel Hoop and a Tennis Ball show... 


POSITIONS AS MORNING STARS 


ANGLE NEVER 
MORE THAN 28° 


sun misine 
WERE 
Re * 
ener) 7 
sun | 
serine 
here / 


ANGLE Never 
MORE THAN 4@t “ 


POSITIONS AS EVENING STARS 


HERE will never be a bet- 
ter time than this month 


steady progress of 
planets along the sky road which we laid 
‘Out across the heavens last month. 

‘ny evening during July, you can find 
Venus, Jupiter, and Mars in the western 
sky after sunset. Once you have become 
familiar with the characteristic appearance 
of each, you can no more confuse these 
planets than you could mistake different 
makes of automobiles seen along a road. 

‘Let us turn to the sky now and find 
the position of Mars, Jupiter. and Venus. 
Then we shall have’ this brilliant trio 
spotted for observation during the suc- 
ceeding summer evenings 

Tf you look at the western sky just 
aiter sunset on July 13, you will see Mars 
and Jupiter between the fixed stars, Spica 
and “Regulus, which you have already 


40 


iso shows thelr’ angular di 


leamed to find. (P. S. M., June, 
"33, p. 42.) Venus will be lower than 
Regulus. On this date you may also 
catch sight of Mercury far down to- 
‘ward the horizon in the ted. haze 
where the sun recently vanished. 
For an evening or two after the fif- 
teenth, you may see Mercury set- 
ting immediately after the sun. 
Your best chance of seeing this 
planet, however, will be earlier in 
the month, as soon as possible after 
July 2, if the evenings are clear. 

A ‘before sun- 


rise, you can again 
the eastern sky. Then 


and the middle of August 
periods at which you will be able to see 
Mercury this season. 

You remember that the fixed star Regu 
lus, in the sickle-shaped group of sta 
forming part of the constellation Le 
marks one point on the stars’ race course. 
‘On July 15, you will find Regulus in the 
souihwest, about thirty degrees above the 
horizon where the sun has set. Upward 


point on the pla 


ts’ path, or “eclipt 
(PS. M, July, '33, p. 40.) Mars is neat- 
ex Spica and Jupiter is neare 
With these data, you hardly 
find them instantly, especially if you re- 
member that Mars is the red planet 

‘To make plain the movements of Venus 


Coe 


and Mercury, I cut a slit in an old tennis 
ball and stuck it on the edge of a barrel 
hoop. The lighted bulb of a bridge lamp 
was placed level with a piece of cards 
bo: ened upot a camera tripod. The 
cardboard represented the western hot 
zon, When the hoop was held as shi 
in ‘the accompanying illustration 


‘ance fromthe 8a 


and 


tured slowly to the left, the lamp illu- 

rminated the ball exactly’ as the sun lights 

up Venus, and thus T was able to see Ve- 
sink a 


nnus climb the sunset sky 

The same experiment 
ments of Mercury, only now the hoop 
should be much smaller and its rotation 
much faster, for Mercury is only 36,000,- 
000 miles from the sun and rushes around 
his orbit in eighty-eight days, while Ve- 
nus takes 226 days. 

The little diagram of the paths of the 
two planets shown in the first column of 
this article, explains why each plays the 
part_of a morning and evening star, 
pearing in the west after sunset, in U 
east before sunrise, and disappearing 
the sun's rays when passing behind or in 
front of him in their orbits 
| The disappearance and reappearance of 
Venus led the ancient astronomers to be- 
Tieve that it was two different planets, 
which they named Phosphorus and Hes: 
perus, Pythagoras, a Greck scientist of 
the sixth century B. C., finally discovered 
that the seemingly two planets were in 

inother acrobatic stunt of the planets, 
which for centuries was a great puzzle to 
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MORE 
AnOUT 


INTERESTING PACTS 
HEAVENLY BODIES 


By 
Gaylord Johnson 


foes through ‘while following its orbit 

For instance, this is what happens to 
Mars, when eis on the same side of the 
‘unas the earth: 

‘After traveling. steadily in his course 
for many months, he gradually slows 
down, seems to stand still, and then ap- 
pears to go backward. After about three 
months ofthis. backwa rograde 
motion, The again apparently. gradually 
stops and then once more begins his for- 
‘ward march. 

‘Ancient astronomers found this evolu- 
tion of Mars dificult to explain. It puzzled 
them because their whole idea of Our s0- 
lar system was wrong. They believed that 
the sun and the other planets revalved 
around the earth as a center. To us, who 


know that the sun is the hub of the 
wheel, the movements of the planet are 
easily” understood, 

‘The effect is the same as the one you 
notice when riding in a railroad train that 
passes one moving more slowly on an- 
‘other track. While your train is passing, 
the other seems, for a moment, to be mov= 
ing backward, 

‘Now substitute the earth and Mars, in 
their orbits, for the two trains. Let the 
background’ of the fixed stars take the 
place of the landscape. The earth, going 
around the sun in one year, is the faster 
car, for Mars takes one year and ten 
months to make the circuit. When Mars 


Why Mars Appears to Stop and Then Loop the Loop 


ition of Mure and Jupiter 


is on the same side of the sun with us, 
there isa race which the earth always 
wins, While the earth is passing Mars, 
the red planet scems to move backwards 
as viewed against the fixed stars 

The little diagram on this page ex- 
plains the formation of Mars’ loop, You 
‘will notice that Mars’ path is made a lit. 
Ue wider on one side, causing a slight 
lant in the orbit, as ix the case in real- 
ity. The planes of the earth's and Mars’ 
paths slant slightly to each other. This 
causes the apparent place of Mars to rise 
and fall as it proceeds, retrogrades, and 
advances again, thus producing the ap- 
pearance of a loop in its path. 

Tn order to build a model with 
which to demonstrate the formati 
af this loop, make bristol board 
strips for the rings, from the meas- 
turements given in the diagram, and 
pin them to a stiff piece of card- 
board. Any straight strip of card- 
board’ will do for the pointer. The 
size of the curved screen, on which 
the loop is drawn through the suc- 
cessive positions indicated by the 
pointer, is not important, but the 
strips and notches should have the 
exact measurements shown. 

About July 24, you can begin an 
interesting experiment with the aid 
‘of the crossbow rule which. you 
made for measuring the angular dis- 
{ance between the fixed stars, (P. S, 
M., June, '83, p. 42.) 

‘When the crescent of the moon 
makes its first appearance in the 
western sky July 24 or 25, take 
sour crossbow rule and place the 
nd at the moon and let the rule 
textend to the left in a direction at 
right angles to a short line joining 
the horns of the moon's crescent 
‘The rule will then lie along the 
moon’s path among the stars. 


will notice that the edge of 1 


fot cardboard accurately ae shown aa 
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2 the simple apparatus with which the apparent 


‘will cross your old signpost the star 


Regulus. (Continued on page 35) 


4 


Handy Kinks © 


FOR THE HOME | 


‘THINGS YOU CAN MAKE, With 
faterist found in every heme, the 
Conveniences pictured an this page 
an be made with litle trouble 288 
SRpractically noc 

Zara table, with two lege, Tel 
folded, Takes" handy sfcunory 


HIDDEN LIGHTS ILLUMINE 
MUSICAL INSTRUMENTS 


Mosicat, instruments glowing in the 
dark with diffused light have been intro- 
duced to provide a novelty for theater- 
goers, As the musicians play, the moving 
light ‘on their instruments offers a strike 
ing spectacle, This is enhanced by chang- 
ing colors in the illumination, which is 
controlled from apparatus offstage, ‘The 
photograph above shows how the scheme 
is applied to a violin, which is studded 
with concealed electric lights. The bow is 
| also illuminated; a long tubular lamp 

serves as the frame, Trailing wires lead 
from the performers’ instruments to the 
| switehboards where lights are managed. 


4 


@ _| 


ERASER CLEANS KITCHEN RANGE. With a 
{elt blnerbo 


Eos ate teas GARDEN CULTIVATOR 
PLOWS AND WEEDS 


| Bsrectatty designed for use in home 
gardens, a new lightweight wheel cultiva- 
{or permits weeding and hoeing to be dane 
| standing up. ‘The wheel rides over rough 
| spots, steadying the tool and keeping the 
teeth’ working at the right height. When 
the wheel and handle crosspiece are 
moved, and the cultivator, attachment 
turned’ around, the tool is. transformed 
into a handy little cultivator for flower 
beds. A plow attachment, useful for light 
plowing or hilling, will also turn a furrow 
for seeds or fertilizer, The illustration 
above shows the new wheel cultivator, 
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NEW ABRASIVE TOOL 
SHARPENS LAWN MOWER 


Suanpexixc the family lawn mower is 
made easy by a new abrasive tool. With 
the mower raised from the ground, the 
sharpener is slipped over the crossbar and 
hheld with one hand while the other re- 
volves the mower blades against the abra- 
sive, Only a few tums are necessary, it is 
said, If the mower is too wide for the 
sharpener to engage the entire blade at 
‘once, the tool is simply slid back and forth, 
while the blades are turned. 


Trailer Slipping Into Ditch 
Boosts Truck in Air 


Wrtex the driver of the machine pic- the brakes failed to hold, and the trailer 
tured abave felt his cab rising slowly from backed into a ditch, Its heavy, unbalanced 
the earth, he might well have wondered load raised the truck into the air, leaving 
whether he were piloting a truck or an only one wheel on the ground, The aston- 
irship, The freak accident occurred near ished truckman lost no time in opening 
Kipton, Ohio, when he stalled on a hill, his door and jumping out 


INSTRUMENTS PUT ON AUTO’S HOOD 


c 


MASSACHUSETTS IS FIRST 
STATE TO BE AIR-MAPPED 


By verve of an aerial survey. just 
completed for Harvard University, Massa- 
chusetts claims the distinction of being 
the first state completely air-mapped, Its 
entire territory is covered by a series of 
Pictures: that make an eight-foot stack 
then piled together, ag shown in the pho- 
Tograph above. The views were obtained 
wrth the latest type of mapping cimena, 
‘hich uses multiple Tenses and makes & 
picture resembling a Maltese cross, They 
Iwere made at 15,000-foot altitude. 
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Railway Engineers In Germany “4 
Now Get Orders by Radio _/ 


BASE TOWN’S GAS BILL 
ON WORK OF ONE METER 


One meter, attached to a solitary street 
lamp, determines the sum that the town of 
Petworth, England, must pay the local gas 
company’ for its street lighting, The con- 
tract is on the basis of a certain rate per 
lamp, per month, The lamp measured gives 
the average cotsumption. The meter's 
reading, shown being taken above, is mul- 
tiplied by the total number of lamps. 
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Airplane Speedboat Skims Water 


Hur sinlane and al bat, an aati 
crait, recently patented by two Jackson- 
ville, Fla., inventors, is designed to skim 
a ae 
stepped hull like that of a_hydroplane 
Tier the boat virtually out of the water, 
and the pilot steers it with an air ruddet 
‘mounted on an airplane tail. A pontoon 
supports the tail when the craft is at rest 
or traveling at slow speed. To lessen the 
‘rag produced by the vacuum that nor- 
mally forms behind the step of a hytro- 

lane, the inventors have incorporated an 
Innovation in theit design. Two inlets are 
provided above the waterline, one at each 
side of the prow, through which air passes 
into tubes and ‘emerges just behind the 
step, This conteracts the vacuum and 


Frost and side views of the 
‘Rew ciplanelive epeedboat, 
‘Ae tap, bow ‘craft looks 
when speeding over water 


MOVIES ON WORLD'S BIGGEST SCREEN 


Taukre films, projected by anew 
ocess on what is believed to be the 
ingest screen in the world, are said to 

new qualities of fealism, The 
measures sixty-four feet in width 
And thirty-eight feet in height, and is 


enormous, size may be gaged by com- 
parison with the figures in the photograph 

low. Its special construction gives. an 
illusion of depth oF  three-dimensional 
quality to the pictures, The system bas 
aan improved method of sound recording 


ven 


CaS 


‘Talking movies are thrown om this acrosn which Is 64 feet wide and 38 fest high. Believed 


tobe the 
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argent in the world, ts construction gives = suggestion of depth to pictures 


Arp ur 
Boat at 


Ee STEERS 
Wien sree. 


adds 10 the boat's 

Power to drive 
the od speedo, i 
supp! ‘an out- 
hoard motor hung in 
a well amidships, ust 
behind the pilot 
However, the invent: 
ors say that their de- 
sign is adaptable to 


the use of an inboard motor, and. they 
also plan experiments with the’ possibility, 
of rocket propulsion for his erat, 


STAINLESS DESK BLOTTER 
CONTAINS SOME RUBBER 


‘A. xew composition desk blotter re- 
cgay invented is sid to have all the 
Sdvantages of the ordinary paper blotter 
and none of its disadvantages, Made 
from a special formula containing rubber, 
itis indestructible and easily cleaned with 
a damp cloth. It will not stain, and 
lighted cigarettes or heavy objects will 
‘not mar its. finish, Grooves, and cups 
molded into the desk pad hold pens. 


MODEL MAKER FINISHES 
HIS 116TH VESSEL 


A rimmrvNcit reproduction of the 
Flying Cloud, famous. clipper. ship. of 
Colonial times, recently brought the num- 
ber of ship models constructed by Herbert 
M. ‘Skinner, seventy-nine, retired Fall 
River, Mass, teacher to 116, His latest 
niniature vessel required 157 hours to 
build, "He presented it to the BAC. 
Durfee High School, where he taught, 


4“ 
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‘A freight car loaded on the new under- 
Casrfone ia being towed tothe dove of the 
Sonsiguees Lower right, the underesrriag 


FREIGHT CAR BRINGS GOODS 
RIGHT TO YOUR DOOR 


A ynesomr car Joaded with merchandise may be car- 
ried bodily through the streets and delivered at the con- 
signee's door, with the aid of an. ingenious undercarriage 
devised by a ‘German inventor. The invention is expected 
to prove a boon to factory owners without railroad sidings 
of their own for loading and unloading goods, It operates 
as follows: First the undercarriage is backed against the 
end of a siding where a freight car is waiting, as shown in 
the picture at the right, and is anchored to the track. The 
freight car is then rolled upon it, one truck at a time. As 
the second truck comes aboard, the telescopic undercar- 
riage automatically lengthens t the form shdWa in the 
Upper photograph. A powerful tractor then tows it to its 
destination. Sixteen wheels distribute the load evenly to 


avoid damage to the pavement. 
130 DENTAL DRILLS BUZZ IN ONE ROOM 


Ir Tae sound of a dentist's drill gives University of Pennsylvania where students 
you a slightly weak sensation, imagine a of dentistry learn their profession, Since 
hundred and thirty of them going at once! the embryo dentists have already acquired 
This is the number of dental chairs, com- a high degree of skill before being allowed 
plete with every modern piece of equip- to treat actual cases, volunteer patients are 
ment, that line the monster hall at the not hard to find 


BLACK LIGHT REVEALS 
BAD RYEGRASS SEED 


Ixrenzon ryegrass seed can be detected 
quickly by a method worked out by U.S. 
Department of Agriculture experts. The 
seed, first germinated on white fiter paper, 
is placed beneath the rays of an ultra-vio- 
Jet lamp, as illustrated im the photograph 
shove I te sais ae af the prefered 
variety, nothing happens. If they are lower 
quality’ seeds, the paper in the darkness 
fives off a fluorescent glow. An ordinary 


electric bulb, fited with a special screen, ‘neat sendents atthe Usiverly of Pemerivania demonstrate their all spon 
will serve for the test. SU patients wht Sock ints ans labersunry’ tn seca trntament nt tn Aas 
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LOVE SEAT 
ie 


Novel Appliances 


ToncREAM OUT. 


SOFFEE CANT BOIL: Teer 
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LENT ELECTRIC FAX. Wi 


te, over. 
= 


PICTURES HUNG WITHOUT 
WIRES, This vwo-piece metal picture 
anger makes iv possible to hang pee 
tures without hobs or wires. One 
piece fastens to the back ofthe pictare 
‘Ead'the ether to the wall: When fitted 


” 


YSTIFYING and _spee~ 
acular effects give a 
kkeen interest to home 


experiments with iron 
and its compounds. The amateur chemist 
fan make paint, produce molten iron from 
a simple mixture, and perform many other 
stunts that show why iron is man's most 
Useful metal, 

Tron betrays. its presence everywhere. 
Our blood gets its red color from the iron 
it contains, Soils, clays, bricks, and stones 
are colored by ‘the izon in ‘the earth's 
crust 

‘A handful of ordinary nails or tacks 
will serve as the starting point for the 
hhome chemist’s experiments, From them 
hhe can produce several interesting iron 
compounds. 

‘ron, as we know, is attacked or die 
solved by acids. This can be demonstrated 
by placing several iron nails in a test tube 
of Sulphuric acid, To speed up the reac~ 
tion, warm the tube gently. Soon kas bub- 
bles will be given off and close inspection 
will discover tiny black specks in the 
liquid, The gas is bydrogen and the black 
specks, when filtered out, will prove to 
be small bits of carbon. Carbon is pres- 
ent in most forms of iron as an impurity. 
Cast iron, which contains more carbon, 
wll prodice more lack specks than the 

‘As the reaction continues, you may no- 
tice a peculiar odor. This is caused by 
the escaping gas which not only contains 
‘odorless hydrogen but acetylene or other 
hhydrocarbon gases as well. The carbon, 


so 


Wailes 


facts to form a carbide which, in the pres- 
fence of water or adilute acid, forms acet 
lene as easily recognized by its cha 
Acteristic odor. 

Whea the tiny specks of carbon have 
been ‘filtered from the solution, the re- 
maining fiquid will be a beautiful green 
‘This filtrate is iron (ferrous) sulphate, 
sometimes called “copperas." This is an 
Unfortunate name, however, for contrary 
{o its spelling and sound, copperas contains 
10 copper 

1 this solution is allowed to evaporate, 
an interesting mass of green crystals will 
bbe formed. However, being, particularly 
elorescent. (drying out rapidly) they will 
soon crumble 10.2 white powder due to 
their water of crystallization, To preserve 
them for future use, place them ina 
lightly stoppered bottle. Stady the erys- 
tals closely; they play an important part in 
the manufacture of paints, inks, and dyes 


PEACE 3 few of the green crystals of 
iron sulphate in a porcelain crucible 
fo evaporating dish and heat them. Sul- 
hur dioxide and sulphur trioxide will be 
driven off as they decompose, leaving a 
soft reddish-brown powder of iron oxide 
that is particularly valuable as a polish- 
ing material, known as jeweler’s rouse, 
and as a pigment in the manufacture of 
red paint. To demonstrate its usefulness 
as a paint pigment. mix the powder with 
some ‘oil, thin it with turpentine, 
and add a drop or two of drier. In pre- 
paring the iron oxide be sure to continue 


PRACTICAL 
AND MYSTIFYING 


Home Tests 


YOU CAN MAKE WITH 


IRON 


the heating of the crystals until all th 
fumes have been driven off, During thi 


process, stir it continuously to expose all, 
the material 


the iron nails 
hydrochloric 
formed, 
Crystals of iron chloride contain so much 
water of crystallization that they often 
conglomerate into one solid mass. Placed 
in a beaker and heated without water, 
they will melt in their own water of crys: 
tallization 

When in this fluid state, the substance 
has a. remarkable property. It will. dis- 
solve a long strip of thin. paper, making 
it disappear as it is fed into the liquid, 
The amateur chemist can amuse his 
friends by preparing a small quantity of 
the liquid iron chloride and feeding two 
for three feet of tissue paper into the 
beaker. Bit by bit, the long strip will be 
consumed, Then if the solution ts poured 
into a large quantity of water, the paper 
will reappear as small hairlike particles, 


Paint for Labels 


a ee 
splat iret 
peice eae ee 
ee ae 
Sa seen ae eee 
Re wtg girg’ 


rush, will be waterproof. 
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HOMEMADE PAINT. From crrsale 
St iron sulphate a reddish powder fsb 
fakes = good paint for your equipment 


‘copper in the home laboratory merely by 
immersing them in a solution of copper 
sulphate, The iron is said to be plated 


by immersion to distinguish it from the 
coating obtained by electroplating, Un- 
fortunately, the coating is extremely thin 
and soon disappes 


this property, however. Armed 
a few simple chemicals, the amateur can 
treat the surface of a piece of iron to pre 
vent the formation of the copper coating. 

First, clean the strip of iron thoroughly 
with sandpaper and immerse it in nitric 
acid until the evolution of reddish-brown 
fases indicate that the iron is being at 
tacked. Then remove the iron, wash it in 
water, dip it in a solution of potassium 
dichromate, and wash it again. The iron 
then is in a passive state, the treatment 
tending to alter the surface iron. If the 
strip is immersed in the solution of cop- 
per sulphate, no coating of copper will be 
eposited on its surface, As only the sur- 
face of the iron is changed, however, it 
can be brought back to normal by strik- 
ing it a blow or scratching it with a sharp 
pointed instrument. The blow or the 
scratching breaks the passive skin effect 


prising experiment. Treat the surface of 
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using the sharp point of a na 
write your name on the surfa 
of the strip. The passive skin 
‘effect will be broken where the 
point of the nail touches th 
Surface and, by immersing the x 
copper sulphate, the words will be made 
visible by'the line of copper. deposited 

The use of chromates and dichromates 
to protect the surface of iron from rust 
and corrosion is put to practical use. 
Another method of protecting iron, some- 
what similar to the method of obtaining 
Surface passivity, is called “parkerizing.” 
Tt consists in causing the surface of the 
iron to become coated with a thin layer 
of phosphate of iron. One simple way of 
‘doing this isto heat, in a solution of phos- 
DPhoric acid, the iron that is to be corro- 
Sion-proofed. The home chemist can park- 

ize in a small way by dipping the iron 
into the ordinary phosphate solution used 
at soda fountains: 


ioe 


SINCE iron combines readily with oxy- 
gen to form iron oxide, it would seem 
logical to suppose that iron oxide could be 
reduced to form iron. This is true. In fact, 
this is what is done when iron is ob- 
tained originally from the iron ore. Tron 
oxide (iron ore) is heated in a large blast 
furnace with carbon in the form of coke. 
‘The carbon combines with the oxygen in 
the iron oxide, leaving pure iron. A proc- 


INDUSTRIAL WELDING PROCESS 
fanoer fn which thermit welding i 


periments 
Show How Ore 
Is Reduced— 
An Ama 


zing 
Welding Process 
Is Duplicated 
in Your Own 


Laboratory 


Drawing 
‘ 


minum sebich then 
‘molten 


es of this type is called reduction; the 
‘on oxide being reduced to iron, 


LTHOUGH this particular | process 
‘would be too bulky to dupli 
the home laboratory, the amate 
simulate the edu 


Place of the carbon, Place the iron oxide, 
which you obtained by heating the iron 
Sulphate, in'& non-metallic tube, Heat the 
{ube and pase hydrogen gas through it 
The hrogen wil combine wilh the oxy 
gen and reduce the iron oxide to iron, If 
Sour attempt has been successful, mage 
het will attract the small particles of iron 
{ormed. 

‘The fact that aluminum also exhibits 
the property’ of reducing iron oxide to 
iron Forms the basis of a very interesting 
and useful industrial process. In factories 
and repair shops, this simple chemical re- 
action is known as the “thermit” process 
of iron welding. Iron oxide is mixed with 
aluminum and’ ignited. ‘This causes the 
‘two chemicals to react and give off a great 
amount of heat. In fact, so great is the 
Temperature that the iron, freed by the 
reaction, flows (Continued ow pase 85) 
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When Water Will Support 
Many Times Its Weight 


APPAREST paradoxes may. result 
from the workings of natural laws, as 
pictures on this page show, In the 
photograph above, the column of cole 
fred water in the tube is supporting 
many times. its own weight, How? 
‘The answer is that the water column's 
total weight is transmitted undimin- 
{shed t0 every area of the bag's sur- 
face that equals the tube’s cross sec- 
tion, Thus, the total pressure is suth- 
lent 0 support the weight, 
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Colder Over the Equator 
Than It Is Above the Pole 


Few would credit the statement 
that ole a the uta than 
at the north pote, At very high alti- 
tudes, however, this fs true, as sound- 
ing balloons srt up six or seven miles 
show. AC that hejght, the temperature 
Of the air above the tropics is twenty 
degrees colder than at a similar cle- 
ation over the Arctic. One suggested 
explanation is that humid air retards 
ferradiation of heat from the earth. 
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Why Hammock Ropes Break Easily Under Light Load 


Is. port's strength always the sume? Ver= 
tical cords in the right-hand diagram above 
can support a sixteen-pound weight; slant 
them as in the companion view, and they will 
hold only four pounds, This ‘explains why 
hammocks are so casily broken down, The 
‘mechanics of the phenomenon is made clear 


if you consider that the ropes pull uy 
to offset the downward tug of the weight. 
Slanted ropes must pull harder because of 
their less effective angle, and the strain 
becomes enormous when’ they are nearly 
horizontal, as an engineer will demonstrate 
‘with the method shown, 


Pull On Compass Weakest In Region Near North Pole 


A compass needle swings northward in 


tesponse to the attraction of the earth's |matowcommassitoue  pALoncommss nEtBE 


magnetic pole, but the nearer it approaches 
the pole, the weaker the pull becomes. This 
phenomenon, which makes the compass un- 
reliable in the arctic, occurs because the 
needle seeks a point that is far beneath the 
‘earth's surface. Therefore the horizontal 
force on the needle diminishes as the mag- 
netic 

the diagram at the right, show the real 
direction of the pill on a compass needle at 
any point on, the earth’s surface. Note also 
that the north and south magnetic poles do 
not coincide with the geographical poles 
though they are near those points 
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is approached. Dotted lines, in |r, 


How Hump In Wing Gives Airplane Lifting Power 


Looxtxe at the wings of a big plane, an 
observer wil see that the top side arched 
‘while the bottom is nearly flat. The shape 
looks wrong: it seems as if air, striking the 

. should force the craft down. Actually 
the hump gives the plane most of its lifting 
power. By deflecting the air stream, it pro- 
‘duces an upward suction on the wing, as the 
diagram shows, This effect may be demon- 


sated with the apparatus i the pho 

an cgg-crate grille to steady 
{he breese from an electri fan, A frame 
Bry eee 
$0 it flies freely. When, a sheet of paper 
is draped loosely over it, the top of the 
loose paper rises in an arch strony sue 
gestive of the hump that has been found 
essential to the airplane wing. 


Diagram explains the reason for the hump 


the wing fem aieplane. Let simple apparatn 
hed'tat demonstrate the eect sf this hep 
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“Test ProdsAid Radio Builder 


HEN repairing or building ra- 
dios, the pis Ral of making 

good test connections is simpli 

fied by the ingenious test prods 
shown in the ilutration at upper Fight, 
Besides having long, insulated handles, 
slender enough to slip easily into the 
sane, cents of a set, Pept! are 
‘quipped with a new type of needle-point 
phone tip. The sharp points will pierce 
insulation and corrosion and are designed 
to fit all standard phone-tip jacks, The 
‘outer ends of the insulated lead wites 
Aerminate in convenient spring prongs 
lowing spade lugs, needlepoint phone tips, 
or alligator ni clips to be slipped on 
‘quickly as desired, Every type of termi- 
fal is always handy for use. 


Oiled Clothesline Good 
Jor Antenna Halyards 


RIGGING a high receiving or transmit- 
ting antenna on poles or towers al- 
ways presents the perplexing problem of 
‘what to use for the antenna balyards and 
guys, The amateur can make extremely 
strong rope, that will wear almost as well 
as metal cable and yet have the advan- 
tage of being soft, pliable, and inexpensive, 
by. thoroughly soaking’ ordinary” heat 

braided clothestine in boiled linseed oil. 
Besides strengthening the rope, the oil 
will prevent the fibers from shrinking and 
thus placing undue stress on the antenna, 


Right Position of Power Plug Improves Set 


BY REVERSING the power plug on 
your A. C. receiver, you may’ find 
that the quality of reception is improved, 
Strangely enough, even though the polar- 
ity in an A.C. circuit runs both ways, 
there is a right and a wrong way to insert 
the plug. ‘The current will run through 
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our receiver one. way Deter than the 
Other and the trick of reversing the plug 
is to find the better way. 

‘Test your receiver by reversing the plug 
several times, Then, when you have found 
the position ihat works best, fle a small 
sroove in the edge of the’ composition 

plug and another under it in the 
face of the socket. To make the 
marks permanent, drop a bit of 
white enamel inio each of the 
srooves, These reference marks 
will make it a simple matter to re- 
place the plug at any time in the 
‘ne position that gives the best 
results. 

Since correct polarity is of even 
greater importance with direct 
Current, the same system of mark- 
ing can be applied to the power 
plies of D.C. operated ses 

, temporary” reference 
marks ean’ be made ‘with chalk 


Tubes Are Described by 
New Number System 


UNLIKE the old system of numbering 
radio tubes, the new type numbers 
tell a definite story. Tube labels now 
describe the features and specifications 
Of the new tubes instead of merely serving 
to identify them. 

Every digit and letter in the new tube 
numbering system means something. The 
first one or two digits, for instance, specify 
the filament voltage of the tube, Voltages 
below 2.1 are identified by the digit 1. For 
filament voltages between 2.1 and. 2.9, 
the figure 2 is used and the figure 3 de- 
notes a voltage between 3 and 3.9. Thus 
the number of a tube of the 2-volt variety 
will begin with the figure 1, a 2.S-volt 
tube with the number 2, and 0 on, 

Following the first sei of digits in each 
case is a letter. This is the serial identiti- 
ation, Rectifiers start with the letter Z 
fand go back through the alphabet; other 
tubes begin with A and go down the 
alphabet. The number directly following 
‘the serial letter indicates the number of 
‘useful elements in the tube. 

‘With this system we know that the 245 
is a 2.S-volt tube having five useful ele- 
ments and the 2525 is a rectifier having 
a 25.volt filament and five elements. 
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Flyweight Portable 


By Lt. Will 


Signal Gorps, U.S. 


HAT is happening in the world 
while you enjoy the quiet of 
your camp inthe woods? Ts 


ur cruising sloop in for a hard 
blow? Will rain spoil that hike planned 
for tomorrow? Radio holds the answers 
to all these questions and the inexpensive 
portable receiver illustrated will being 
them to you, in your boat, your summer 
camp, oF your car 

‘Weighing less, than ten pounds com- 
plete, this vacation companion covers all 
‘wave lengths from 15 to. 1,500 meters 
With it you can tune-in the short-wave 
transmitters and the long-wave weather 
stations as well as the regular broadcast- 
ing chains 

‘No set of its kind ean be bought but it 
cost less than fifteen dollars to. build. Tts 
‘operating cost is negligible. \ single nine- 
ty-cent B battery will last all summer and 
the (wo ordinary 1¥4-volt flashlight cell A 
batteries, obtainable anywhere for ten of 
fifteen cents, last for ten full hours of use, 

Measuring 4 by 9 by 11 in, overall the 
set, batteries, and earphones are complete 
in & single box that will fit in one end of 


ww 


‘This bottom view shows 
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am H. Wenstrom 


Army 


nd" fixed: condenser, Note switch on series condense 


Is EASILY BUILT 


\ 
| 


an ordinary suitcase. No bulky an- 
tenna wire or heavy ground stake 
need be carried {0 take up extra 
room, The circuit operates on a 10- 
ft antenna and a 10-ft, counterpoise 
that can be stored in the cabinet 
when they are not in use 

‘The circuit. embodying a care- 
fully designed regenerative detector 
and one stage of audio amplifica- 
tion, is simplici 
is smoothly 


(A) placed 
deross the tickler ahd the 
toning condenser CB) 
made suitable for rec 

tion of either short. or 
long waves by a fied 
condenser (C), which 
Can be shorted out. plac 
in series with ie, With the 
shorting owitch(S1jopen, 
the small condenser ts in 
the circuit and the over- 
all capacity” is reduced 
for use with the shor 

seave colle Seven plug 
Coils in ail are used to 


LIST OF PARTS 


1—Volume control, without switch, $0,000 
‘ohms 
B"Miriget variable co 
(C—Miea condenser 
(Si), 00085 mat 
‘midget, with insulating 
0 ohms. 
sak, $ megobms. 
F—Mica condenser with grid leak lips, 
‘DOO1S mld 
G and H—Tubes, type 30, 
Mica condenser, "000. mid 
‘K—Small audio transformer. 
iumetet, 0-3 volts 


lmser, 320 mmf 
shorting switeh 


Impedance, 
‘aby 7 by 8 in; com- 
position subpanel, 

Sluminum sub: 


ulated binding posts; two plain binding 
osts; wood for set box; clips; screws; 
‘Bute; connecting wire; solder; soft leather 
for portable earphone headband, 
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cover the wave lengths from 15 to 1,500 
meters, 

The two tubes are 2-volt, .O6-ampere 
type 30's. To save weight, only 2245 volts 
of B battery are used on both the detector 
and amplifier. Trial has found that this 
value works almost as well as 45 volts, 

Using the 10-ft, antenna and counter- 
poise of ordinary’ lamp cord or similar 
wire, the set's daytime range is about 100 
miles for the long waves and hundreds of 
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eles for tha hare ane: Tse rages 
wever, are much greater at night and are 
sreatly increased when a larger antenna 
and a good ground are used. 

In a one-hour test made in mid-after- 
noon with a 6-(t. antenna rigged 3 ft, 
above the ground and a 6-ft, counterpoise 
lying on the ground, over twenty-five sta- 
tons were logged. The list included regu 
lar broa , amateur, and commercial 
stations. Heading the short-wave list was 
station XDA, Mexico City, indicating a 
short-wave range of more than 1,000 miles. 
As to volume, two of the broadcasting sta- 
tions came in with enough volume for 

faint “loudspeaker” reception, 

If you have done any radio experimen- 
tal work you probably have most of the 
‘equipment needed for the set on hand but 
before you use any parts, make sure that 
they check with the electrical specifications 
siven in the box on the opposite page. 

‘Although the four short-wave coils and 


Diagram of tower hall of receiver 
Eablet: Note how batters 


Blueprints 
Now Ready 


HERE is your chance to 
build a lightweight, 
allewave portable receiver, 
designed by a United States 
Army Signal Corps expert. 
With it you ean tune in all 
waves from 15 to 1,500 
meters on a 10 ft, antenna, 
To make the construction 
easier, send twenty-five 
cents for Popular Science 
Monthly Blueprint No. 
217, Tt de Il the parts, 
wiring, and cabi 

accompanied by a list of the 
parts used by the author, 


the two broadcast coils can 
be made, I found that the 
complete set of six. coils 
could be purchased already 
‘wound for little more than 
the commercial coil forms 
alone would cost, The price 
Of the coll set is included in 
the total cost of fifteen dol- 
lars, The six coils should be 
‘of the type designed to oper- 
ate with a .00014-mfd, vari- 
able condenser and should 
bbe arranged to fit a regular 
4+prong tube socket, 
special long-wave coil 
for use in tuning in the long 
‘wave weather stations must 
bbe made, however. This coil is developed 
from commercial long-wave R. F. coil 
Sovng singe winding of 10 pis on 14> 
in, form, each pie, or section, being ban) 
‘wound 4 ius deep and 10 to 12 turns wide 
Such a coil can be bought from a large radio 
parts supply house for about seventy cents. 

First, cut_off the terminal end of the 
coil form, freeing the two ends of the 
winding. “Then, counting up from the 
terminal end, space off two pies, of sec; 
tions, and remove one half of the second 
bie, starting from its upper end, ‘This will 
Rive you a tickler coll of about 154 pies 
and a grid coil of 8 pies. 

"To mount the coll for plugin use, re- 
move the base from an old 4-prong tube 
and cut it off about 4 in. from the bot- 
tom, Ream out the inside of the base to 
receive the end of the coil form, slip the 
lickler end of the form in place, and bolt 
the form and the base together with two 
small machine screws. Then slip the four 
ends of the coil windings into the tube 
pins and solder them at the ends, connect- 
ing them to match the terminal connec- 
tions on the regular coil set, In most cases 
this will he as (Continued on page 93 
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By 
MARTIN 
BUNN 


Why Your Car’s MotorGetsHot 


‘much for Ed Crowley's car. 
Tt was steaming like a tea- 
kettle and mingled odors of 

hot oil and scorched paint came over the 

windshield. 

“"A swell fishing trip we're gonna have,” 
sroaned Joe Clark as Crowley drew over 
{o the side of the road and set the hand 
brake, ““Might've known this. crate of 
yours would never get us to Round Lake 

‘Gus Wilson sitting in the rear seat, un- 
tangled himself from fishing rods, ‘bait 
pails and landing nets. Ed Crowle 
Convinced the two owners of the Model 
Garage that a day's vacation spent fishing 
‘would do them a world of ood. 

“Looks like a sailor's holiday for me,” 
the grizaled arageman grumbled as he 
climbed to the ground. 


S= HILL was proving to 


“What did you do, Ed—forget to water 
the radiator this morning?” asked Joe. 
“Not on your life,” Ed protested as he 


loosened the radiator cap and squinted 
down the filler hole. “Filled her up just 
before we left, First time anything like 


US says: 


Every motoris 


Set up two rows of cereal boxes and see if 
you can drive between them backwards and 
forwards. Cereal boxes squash easier than 
mudguards and they cost considerably less 
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‘must learn to park a car 
and to handle it in heavy traffic but a busy 
Street is a poor place to pick for practice. 


this, has happened in all my experience. 

(Gus walked to the front of the car and 
ran the palm of his hand over the radiator 
from top to botiom. “Him. Water's not 
circulating at all.” he muttered. “Pump 
at to th tlk o eo the eater 
is completely clogged." 

Lifting the hood, he examined the mo- 
tor carefully. “Here's a funny anc,” he ex 
claimed, Ed and Joe, drawing near, peered 
‘down at the motor over Gus's broad shoul- 
ders. He was pointing at the lower hose 
connection. The sides of the rubber tube 
were drawn in like the cheeks of a boy 
sucking a straw, 


GUS. poked_the short tube, with his 
Gufs “Tat toe 20 al is cae 
ised. Let's drain of the rest ofthe water 
foe pled’ stat pall fom the gle of 
oe pulled a bait pail from the pile 
fishing tackle and placed it under the 1 
tiator. Soon a muddy mixture of rst and 
‘rater dribbled from the opened drain 
Cock. Pliers in hand. Gus worked at the 
metal clamps hat bel he Tower ose 
‘connection in place. 
"There, what did 1 
tell you?” he: boomed 
triumphantly ae be 
pulled the short rubber 
tube loose and eid it 
‘up for inspection. 
insie's <0 rotten, its 
falling. apart. A layer 
of the fabric is wedged 
fight across the opening 
like fap valve. I guest 
the suction of the pump, 
pulled it closed every 
time you stepped on the 


sas, If we cut that loose piece out I think 
your cooling troubles will be over—for 


while, anyway 

By the way, how's the fan belt?” he 
asked after he fad completed the job and 
Joe bad filled the radiator with water 


rom a near-by farm pump. 


RD CROWLEY tested the tension with 
his fingers, "Seems O, K," he ane 
nounced. 
ine, Now, Ed, suppose you start her 
upd it's sce how she rns,” sugested 
is, 


‘One touch of the starter button spun 
the motor into action. Gus removed the 
radiator cap again and peered down the 
filler, hole. 

"She's circulating all 
ported. “Give her more gas, Ed... . 0. 
that’s enough. ... Now step on her again 
and slow down gradually.” 

"Say, what is this, a. game?” Crowley 
protested as he opened and closed the 
rote, Why all the tests? UF works, 
it works.” 

“Just wanted to make sure the fan belt 
vwast't slipping,” Gus replied as he fas- 
tened the side catches on the hood, “It 
tured the fan at low speed all right, but 
T wanted to make sure it didn't slip at 

speed.” 

‘How could it do one without the 
other?” Crowley asked. obviously puzzled. 

‘Ever hear of centrifugal force? 

“Sure, That's the force that makes the 
balls on a steam governor fly out. when 
the engine speeds up,” replied Crowley. 
“But what's that got to. do with it 

“Plenty,” explained Gus, ““A belt that 
doesn't slip at (Continued on page 91 
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MODEL MAKING 


. » Another Hit 
in the Series of 
Whittled Models 


By Donald W. Clark 


HE graceful, racy lines of the 
‘new 10,000-ton U. S. Navy cruis- 
ers offer an incentive to. the 
model maker who likes to build 

modern ocean-going craft. The plans on 

the two following pages show how to con- 
struct a 12-in, model of USS. Jndion- 

‘apolis, one of the more recently com- 

pleted cruisers of the group. Tt is an 

excellent model for beginners to start with 
and will be found much easier to paint 
than the liner Manhatten, the pocket- 
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WOME WORKSHOP CHEMISTRY 


: THE 


SHIPSHAPE HOME 


Anyone can build this simplified 


Cruiser Moper 


U.S.8. Indianapolis 


Kknife model described in_one of the pre- 
vious articles (PSM. Feb, '33, p. 63). 

"This cruiser model has but 96 parts, not 
counting the range finders on the turrets 
and part S, which may be omitted if de- 
sired. They are shown on the drawings 
but were iy left off the model Ie 
Iustrated in the photographs 

‘The methods of assembling and the 
materials are similar to those used for 
the Monhattan and also for the various 
airplane models described thus far in this 
Series. The ordinary hand tools found in 
sny home workshop, together with a pair 
of tweezers and a few single-edged 
blades, will serve for this 
of the work could be done with a small, 
sharp pocketknife if necessary. Five sizes 
Of white pine, thin aluminum, cardboard, 
soft wire, safety-match sticks, common 
pins, and a bit of thread complete the list 
Of required materials. The itemized list 

= on page 50, 

Start the hull by sawing out a pine 
Block a trie larger than the blank or 
overall dimensions, and plane it to the 


exact sine This is important in order to 
et the right shape. Mark a center line 
completely around the blank; also, mark 
the different deck levels, which should be 
cut, in carefully with a’ fine-toothed saw 
and smoothed with a file, 

‘Next mark the profile lines of the bow 
and stern on the blank and cut to these 
accurately. Be very careful not to cut 
too deep at the stern. Draw the curves 
of the top plan on thin cardboard, cut 
them out, and trace around them of the 
blank. By’ using a long-pointed pencil, you 
will have no difficulty in putting the stern 
lines on in spite of the different. deck lev- 
els. Carve away the excess wood up to the 
lines thus drawn, and round the bottom 
‘edges amidships to a radius of 3/16 in 

Taper the bow and stern, using your 
eye to keep the contour true, Cup the 
sides of the bow a little as shown, and be 
careful to preserve the keel and rudder 
support at the other end, Smooth with 
‘medium and then fine sandpaper. Use 
two smooth pieces of wood to clamp the 
bull in your vise when tapering the blank 


BLUEPRINTS for Popular Science Monthly projects ore listed on page 8. 7 
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for drilling the necessary holes. 

You will need a strip of pine 
3/16 by 7% by 11 in. long to 
make units B, C, D, E, G, J, 
and the turrets. "Tt is easy’ to 
cut these out with a ruler and a 
fuzor Blade, Troe them up af- 
terward with a small sandpaper 
block. T found that a small tray 
in which to put the parts after 


they are finished is quite 
tweful and prevents the 
tiny pieces from geting 
Tost 

Gut the two funnels from round wood 
11/32 in, in diameter. If you can’ get 
this size itis not hard to plane down a 
larger diameter or even a square pie 
as was done on the original model” The 
Catapult towers, the lookout 7 and detail 
should be cut from 3/16 io. dlameter 


‘wood. The catapult tracks, 
derrick booms, and details 
marked P can be made quick- 
ly from safety-match sticks, 

Slice off « Yé-in. strip of 

pine § in, long’ for 
‘making the lifeboats, and 
note that there are two dif 
ferent lengths, ‘These can 
be shaped with a blade and 
finished with fine sand- 
paper, but be sure to deill 
the davit holes in wo of 
the short ones before doing 
the carving. 

Cardbosrd is needed for 
the funnel bases, turret 
mounts, units #, F, and the top part of 
unit G. The band On unit 7 is made of 
paper, a glued strip of which is wrapped 
around two or thece times, Detail § at 
the top of unit 7 is a bit of match stick, 
‘The supports for 7 should be 1/16 in, 
diameter wire, the three pieces being set 
into holes in top of G. 

‘The foremast is glued to the back of J, 
Both masts are made of 1/32 in, diame 
eter soft wire, as are also the derrick 
masts, guns, and funnel pipes, These 
parts should be tapered with a file on the 
hench before cutting them to the proper 
length, Drill holes in the turrets {or the 
guns. They: should line wp straight and 
ruc to look realistic, The cross arms, 
Bagpoles, and deck details are 1/64 in 
Mismeicr soft wire or common pins, 
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rear deck should be fastened 


i fon in nests of three, with a 
neage age Short one at the top of each 
Dimemions BEL tae nest. 


ube 1 White pine for Capstans can be repee- 
ane 1 Whitin for deck | sented with pins cut off and 
By £aGats® | driven into the hall so chat 
vexiixs 1 Whiepe'or ite | there is about 1/16 in. from > 
there C : i 
Wjardia.s2%6 1 Whe pine fr om | Shey Arp atehor caine wall 
SAbdiax? 4 Whig bing fr tow- | ook real enough if thread is 
vanxinii 1 Stetina orate | ith blacks as you, wil se or 
rice tnd aockers | in the photographs. The con- 
vsrxix6 1 Gindeard ffir: | centration “dak, which Tooks 
Hike a. elock with 
one hand, is mere- 
Yigdia x? Iya small disk of 
YASa Sto white paper 
Marked, with ink 
1/bdia. x10 forpeneil and glued 
on, 
‘After checking 
Seomen pig nlm ek ant | all details vo make 
maint) in navy gray, black, and bull sure everything A 
Noes ‘Ail dinenons af ives winches, | lines up and that 


Use thin aluminum o other sheet metal 
from which (o cut the anchors, rudder, 
propellers, and shaft braces. This work 
4s the only part of the task which calls 
for extreme patience, but it can be done 
without much trouble. Mark out the 
ts with a seratch avi, drill 
les, and saw out roughly with 
‘a fine-toothed coping saw or jew- 
eler’s saw. Then finish the parts 
with a fine file. Two pins serve for 
propeller shafts. ‘The braces, are 
pushed into slots in the bull. The 
propellers will be held in place by 
the paint, and this anda little 
sslue will hold the rudder securely. 
All the wood and cardboard 
parts should be fastened with 
easein glue or a good household 
cement, Most of the metal parts 
are set into holes which are deep 
‘enough to hold them rigid 

‘The forward lifeboat davits can 
be bent from the rounded ends of 
small hairpins. ‘The boats on the 


nothing is. miss- 
ing, you are ready 
to mark the water line, 
Place the ull on a 
smooth table, hold pen- 
cil’ point on, the edge of a 
9.16 in. thick block, and mark 
along the contour of the hull 
‘The buat can be handled easily when 
painting if itis fastened 10 a tempo- 
rary wooden base with two small dowel- 
stick uprights about “4 in, high, Give the 
model a coat of buff enamel over all with a 
flat, 3% in. wide brush, Sandpaper lightly” and 
apply’ a second coat of bufl to the forward and 
toth rear decks. gray to everything else above 
the water line, and black below. For the porthoes 
And trimmings, use a small round brush with just 


Paint the pilot-house windows and add a black 
band around the top of each funnel, Next put 
‘on the doorway’s and portholes, first laying out 
the porthole spacing on the edge of a strip of 
Baper. A spot of red on the left end of and green 

it side serve ai 
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MINIATURE PILOT WHEEL OPERATES 
SWITCH OF NOVEL TABLE LAMP 


‘Tvxx the pilot wheel on this small 
lamp stand and the light comes on; turn 
it again and the light goes off. 

‘The lamp is made entirely on a wood 
turning lathe. All that is required are 
a few pieces of wood, preferably mahog- 
any, cherry, of some other cabinet hard- 
est 6 Salen sack, em 6. 
pipe hipple 1 in, Jong, 

‘Obtain a piece of wood 1/4 
and 8 in. long and bore a 


to the end and around the portion that 
fess tothe rm, then pa the spoke 
into place. After a fare in posi 
tion, allow time for the glue to dry. 

‘Make the cam, following the samme pro- 
cedure outlined for making the rim and 
hhub, and glue it on the rear side of the 
rim’ as shown in the assembly. drawing. 
‘The washer and hub cap are also made 
con the faceplate 

In assembling, dill hole through the 


through it lengthwise. Plug the ends of 

the hole and turn the upright piece as 

shown. inthe accompanying 
‘Then tun the 

the two pieces. to- 


hhub and cam large enough for a 1¥%4-in. 
No. 8 roundhead screw. Slip the washer 


best to glue the piece 
which the rim and hub are to 
be cut to another piece of 
‘wood, and fasten this piece to 
the Faceplate. After the piece 
hhas been turned, saw it off 
just back of the glue joint and 
Scrape and sandpaper all the 
lue off. Divide the rim into 
ht equal parts and drill 3/16- 


lamp ls more than 
“lane of 

‘on the screw and fasten the wheel to the 

lamp. standard. Glue the hub cap in 

place, thus hiding the head of the screw, 


in, holes through rim and hub ‘A chain-pull socket is fastened to the 
for the spokes. Turn the core lamp standard by using a Yécin. pi 
for the hub, preferably out of nipple 1 in, long, Simply screw the nip- 


apiece of hardwood, and hie 
this in place. 

In turning the spokes be sure 
that your tools are very sharp, 
otherwise you will encounter 
trouble. By taking extremely 
light cuts while the wood fs 
revolving very fast, you can 
tuum the spokes to the approxi- 
mate size and then sandpaper 
them to the exact size. Place 
the end of a spoke through 
the rim, apply a drop of glue 


le into the hole, which should be en- 
larged to fit. Replace the short chain that 
comes on the socket with an extension 
chain sold for use with chain-pull sockets, 
‘The extension chain comes with a suit- 
able connector, 

Be sure to adjust the chain so that, 
as the cam is rolated by turing the 
‘wheel, the chain is pulled down enough 
to work the socket. Vou will find that 
nearly everyone who lays eyes on the 
lamp wil just have to ace if it actually 
works—W. T, Baxtex, 


root and side views of the assembled lamp and detaile 
ofthe ins aud bub, theca, the apo, and ether arts 


ROD HOLDER FOR WELDING BENCH 


Witenes a metal topped welding stand is used, a convenient 
rod holder may be made by welding the end of an 18 in. long 
section of tubing to one comer of the stand, as shown below. 
‘Then 1 in. long rings of the same tubing are welded close to- 
ether around the top of the long central tube, and another 
series of short tubes is welded near the bottom. These hold long 
sections of rod in plain view, ready for use, so that a selection 
may be made instantly, The holder should be neatly painted. 


DIAL GAGE MOUNTED ON SQUARE 


By tie method illustrated above, mechanics can provide 
themselves with a handy dial gage for either inside or out- 
side measurements, as well as for use as a depth or height 
gage. The dial gage proper is fastened to a standard com- 
bination-square attachment with a piece 54 by 36 in. and 
4 in. long. This can be clamped to the gage by a single 

1/20 machine screw if the dial gage happens to be of 
the kind shown, This arrangement is excellent for testing 
‘out-of-round pistons or pins, as, unlike a micrometer, it does 
not need constantly to be adjusted—M. L. Buuaste1%, 


va drawing of the 
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lexible Flower Bowls 


SHAPED FROM SHEET LEAD WITH YOUR FINGERS 


A new type of craftwork in 
metal that requires no special 
tools or skill—Candlesticks 
and a large variety of decora- 


e and useful objects may 
also be made at slight cost 


By 
DICK HUTCHINSON 


ERE is a new type of decorative 
metal work that anyone can do. 
It requires no tools other than 
he amet fina. shears and 
the material is comparatively inexpensive 
nin sheet fend suchas cam be obtained 
at almost any plumbing shop. 

Simple as this type of metal work is, 
the finished articles have a charming 
handmade quality, and in exclusive gift 
shops and department stores they com- 
mand prices far out of proportion to the 
cost of the materials, Flower growers are 
especially partial 
to lead bowls be- 
cause they can be 
bent by hand into 
shape that will 
best suit the fow- 
ers they are to 
contain, In fact, 
the use of lead 
bowls on the part 
‘of exhibitors at 
this year's Inter- 
national Flower 
Show in New York 
attracted much at= 
tention. The practice is certain to spread 
to other flower exhibitions throughout the 
country. 

Flower bowls can be made of any de- 
sired size of shape, but for a small one 
of the type illustrated in the accompany- 
ing photographs a disk of sheet lead 10 
in. in diameter and 1/16 in. thick will be 
suilficient. 

Lay the lead on the table, and with the 


bend up about 214 in. all the 
found, Naturally, this operation 
‘the material, but by working 
slowly and carefully the kinks may be 
distributed evenly with the thumb and 
fingers, That is, make each kink or scal- 
lop about the sime width. Keep working 
around and around until the sides are 
Approximately straight up and down. 


“Aboye: The completed bow! 


Sed Tteparate Somer bolder 


Four pieces of 2 eype sold 
ead may be eat and bent 
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How she rim of the 


Lele: The fared edge 
fiosed te ton of the 


A flare should be made around the top 
of the bowl, This may be done with the 
fingers; however. a more attractive effect 
is obtained by placing the outer edge of 
the bow! against the edge of a soft pine 
block, which may be held in the vise, or 
fon the edge of the workbench, and using 
spate at oh ine Meck io aie 
the top edge out to form a flange. This is 
illustrated in one of the photographs. 

‘The holder for the flowers will require 
a piece of 1/16-in, sheet lead & in, square, 
Lay out the pattern on a piece of card- 
board divided (Continued on poge 78) 


oer & 


many gilt shops. The ease with which 
sv encouragement to work ost deni of your ows 


a 


PROPELLERS q 


HOLDING SMALL PIECES 
FOR BAND-SAWING 


Wates a mumber of pieces are to be 
band-sawed, itis best to cut several at 
once, This saves time and insures uniform 
ity. ‘A. good method of holding small 
Dieces for sawing is showin in the pholo- 
raph at the ah and the drawing below 
pieces marked B must be cut to 
the same width of length, preferably. on 
the circular saw. A clampine piece D is 
then notched out to receive the others 
tightly, The notch must be carefully cut, 
the dimension C being just aha les than 
the width of blocks B. The dimension is 
made small enough to, permit. springing 
block D in place, vet sti enough to hi 
the material tightly. Only: the top 
need be marked, of course, and the entire 
assembly is fed to the saw and cut out 
a6 unit —Jouy E, Hytee. 


‘capcut 1. 


TieHT-EITTING. 
tOck Pigce D 


Piece D is thin enough at A to spring over 
nis of blocks Band hold them securely 


e 


WHIRL UP TO KITE 


Krre propellers of balsa wood or any 
other very light wood will greatly increase 
the interest of kite fying. These propellers 
ay be of any convenient size. A propel- 
ler 6 in, long with the blade approximately 
3, in, wide has been found generally sat~ 
istactory 

A hole is drilled in the center of the 
ler for the kite string. When the 
in the air, the end of the string can 
be passed through the hole, and the wind 

twirl the propeller and carry it rap- 
y up the string to the kite, where it 
will continue to rotate as long as the kite 
iS in the ar. A series of propellers may be 
sent up to the kite until their weight be- 
comes too great. 

‘Another Wway of using them is to 
knots in the kite string at say, 100-, in- 
tervals. Use one propeller between each 
fale of knols and place small glass bead 

ween each propeller and the Knot ahead 
of it. As the kite string is unwound, each 
propeller will twirl and follow up to the 
next knot, where the bead will act as a 
thrust esting. "The ite sting wil ve 
1 unigue and attractive appearance Wi 

Hers whirling at spaced. intervals 
along it, especially if the propellers are 
brightly’ colored with either enamel oF 
nequer—Wiitias E. Gatenears, 


‘These four blocks being band-sawed at once 
Are held together by « etched place of wood 


GRACEFUL FRUIT HOLDER 
MADE ON JIG SAW 


A. yio saw and sandpaper are the only 
tools—if sandpaper can be called a tool— 
necessity for making the wooden fr 
“basket” illustrated at the right. It will 
serve equally well as a stand for a fish 
bowl or a flower pot. 

‘A fairly hard, close-grained, strong wood 
should be used. The hoop and legs are 
cut from ¥s-in, stock, but the bottom is 
nly 1 in. thick. The hoop that fits around 
the top may be made from one piece of 
wood, but is much stronger if made of 
three sections, as shown in the drawings, 
and glued together. In laying out the sec- 
tions, arc ABC is found by stepping off 
OA twice on arc AX. Note that the grain 
meets at each joint in such a way that one 
piece reenforces the other. 

Round all sharp edges slightly. In the 
case of the holder I made, which was 
intended for fruit, I applied a lettuce 
green lacquer Brit CHaxey. 


FIREPROOF DEPOSIT BOX 
SET IN CELLAR WALL 


A rivernoor deposit box can easily be 
builtin some out-of-the-way place in the 
basement of your house—or example, be- 
tween shelving where fruit jars will con 
ceal it when inclosed. Obtain suitable 
metal cash box and cut a hole through the 
masonry to hold it, Make, or have.a tin- 
smith make, a watertight lining of 24- or 
Zo-eage galvanized sheet metal (of the 
‘opening in the wall and long en 

fold both the bax and the door, which Is 
to be made later. Fill the space between 
the lining and the wall with cement mor- 
tar, The front, of course, is open, 

‘Nest make a cement door § in, thick 
to ft the sed opening of the wal. A 
oor wit handle ike the ae shown re 
‘quires a piece of sheet metal 1 in, larger 
all around than the opening. Riveta 
hhandle to the center. Put four sixteen- 
Penny nails through from the handle side 
about 2 in, from each comer and bend & 
hhook near the point of the nails s0 they 
annot pull out-when the cement is set. 
Make a form of 
the opening and 
around the protruding nails. Fill the form 
with cement mortar and fet it harden for 
several days—Lewis, Suni. 
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Roller Guide Aids in Filing Small Nuts and Bolts for Models 


ISHED and accurately made 
nnuts and bolts add greatly to the attrac- 

ness of a model engine of any other 
‘mechanical model, but hexagon nuts and 
bolts in the smaller sizes are both expen- 
sive and hard to obtain, A filing jig or 


REPLACING TOY TIRES 


‘Tar wire that holds tires on small tri- 
eycles, bicycles, and other toy vehicles 
often ‘breaks, and the only satisfactory 
‘way to replace the tire is to put in a new 

‘The tire is usually a little longer than 
the rim, Do not cut it off, or there will be 
1 gap where the ends meet, Take a piece of 
‘wire alittle smaller in diameter than the 
original one and run it through the tire 
twice, so as to make two complete loops. 
Draw it as tight as you can with a claw 
hammer. Have someone hold it while you 
wrap a piece of soft wire around where 
the ends cross. Then bend the ends of 
the heavy’ wire over the lashing, and cut 
off the excess wire, The joint must then 
be soldered securely. This can be done by 
‘wedging the tire back so that a soldering 
fron can be inserted. After the soldering 
has been dope the ends of the tite can be 
‘worked back over the joint so no openin 
Temains—LeRov Vas Tasst 
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guide that will make the 
production of accurate 
hexagons or squares a 
ssimple operation for the 
model builder is lustrat- 
ced. This device was made 
from material found in 
the scrap box. 

Tt is in reality a jig 
similar to those used in 
some factory operations 
‘Two rollers guide the file 
and regulate the depth of 
cut. The brass center- 
piece A is provided with 
3 tapped hole in its ex- 
fact center to receive the 
screw to be shaped. Shal- 
low holes. carefully 
spaced with a pair of di- 
viders (six holes for hexagons, four for 
squares, etc.) are engaged by screw B and 
serve for indexing and locking the work 
while each face is filed. The slotted hole 
C allows one of the roller pins to be moved 
to suit work of various sizes, 


To make nuts, a threaded pin or stud 
is inserted in the tapped hole in A. 
‘Tapped blanks are then made from round 
stock. screwed on, and tightened with a 
pair of pliers—W. Cutvm 


LOTTED. 


Ang ig. Bet 
in ceoerpi 


ENDLESS CHAIN CUT FROM ONE BLOCK 


Dirricutr as it looks to be, thi 
endless chain and eross can be carve 
from one piece of wood by anyone 
who will go at it systematically and 
paul, Geta mripeariog back 

3% by 10 in., preferably ma- 
hogany or walnut. Mark both ends 
as shown at B and plane away the 


shaded parts with a rabbet_ plane. 
Mark off the rings X, eight of which 
re 14 in, in diameter and one 


fll are to be 14 in. wid 
in, thick. Cut down between 
the rings with a coping saw and ch 
out the wood in between as shown in 
the edge view. You will now have 


S| 
| 


what amounts to a board 14 in, thick 


whit nine hall-round dats profeting rer 
Ta both siden So ma 
Next nar off che ater eight rings, She 


which are all 145 in, in diameter. 
‘This you can do with a pair of divid- 
ers, Don’t cut away all of the wood 
outside the rings at one time—only 
sufficient to allow you to cut loose one 
Fing at a time, otherwise the wood is lke 
ly to break. "The last thing to cut out 
should be the cross, because it comes in 
handy to clamp in the vise while you cut 
the rings. After the rings are all cut loose 


Frost 
grow it 


finished 


effective 
vantage 


ew how 


ster 


from one another, round them nicely with 
a chisel and smooth with sandpaper. The 
‘cross can be left plain or carved out as 
shown. It is 3/10 by 134 by 134 in, Any 
type of ornament, of course, may be sub- 
stituted —Winutat HaRvest, 


COCONUT TWINE HOLDER LOOKS 
LIKE OLD INDIAN MASK 


fone of the fibrous hulls in which coconuts 
is possible to make a novel twine or yarn 


holder or a sewing kit that resembles an old’ and 
grotesque Indian mask, A raw coconut hull and a 


‘kit are shown in the accompanying 


illustration. The back of the hull is cut off to give 
access to the hollow interior, and in this the twine is 
placed. The earrings, teeth, and eyes are made of 
small shells. The headdress is a red pincushion in 
this case, although colored feathers could be used 


;. The finished holder appears to best ad- 
hhung against a wall, but it may be laid 


down on a table or shelf —D. A. Buren, 
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HIS novelty camera case is rug 
edly constructed and will wear 
for many years. Its unusual ap- 
pearance (Figs. 1 and 2) is sim 

ply the result of cutting a piece of soft 

strap leather into thongs and plaiting or 
weaving them together 

‘The measurements that follow 
are for a case to hold a No. 1 ko- 
dak. In figuring the amount of 
Teather required for other models, it 
should be remembered that the 
thongs lose approximately one third 
of their length in plaiting. Although 
rrusset eather was used in this ine 
stance, many other colors are avail- 
able, 

Materials needed are: 
4-02, strap leather and  lightw 
suede 5 by 24 in, for the outside 
and its lining: 2 pe, each 6-02 
strap and sutde 2/3 by 8 in. for 
the sides; 4 ft. light thong for lac~ 
ing; 2 pe. $4 by 30 in, for shoulder 

lated 4-in. buckle 

S4-in, D's for at- 


2 nickelsplated 
taching straps, and 1 nickel-plated 


atch fastener, The cement used is 
ther the kind with a. cellulose 
base, known as “household.” or a 
special Jeather cement. 

To start construction, mark off 
the width of the outside piece, on a 
line 1 in. from one end, into twenty 
six equal parts. Use a sharp knife or razor 
blade and cut the piece from these points 
to the other end into twenty-six narrow 
thongs, as shown in Fig. 3. The thongs 
are held together by the uncut 1-in, piece 
at one end. 

Plaiting may now be started. Pair off 
the thongs two by two and cross each pair 
under one and over one in the mannet 
shown in Fig. 4. If there is difficulty in 


a 


Camera Case 


By 
KENNETH 
MURRAY 


Fig. 2. ‘The camera case 


Fig. 4 The plaiting ia 
‘howe at the Welt IE : 
Eesity Yn "making. the thongs yay ts 


5. Tooling Border lines on the 
a 


making the thongs stay in place, use a 
little “of the quick-drying cement, 
Measure each row of thongs carefully 
to maintain a constant width. Cement 
down the last row and trim it even 

‘The uncut piece at the starting end 
should be moistened with water and 2 
suitable design or your name or initials 
impressed by rubbing the leather with 
a smooth-pointed tool (Fig. 5). 
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Plaited fom Leather "Thongs 


ote 


ier pat 


‘The next operation is to cement one end 
of the lining. suéde to the end of the 
Plated work as in Fig. 6, and. you are 
then ready to start lacing. ‘The sidepieces, 
with the comers rounded and trimmed 


‘When acing the last 
un the thong through the 
‘ork wherelgwilttot be 


buckle. A’ piece of suéde is folded over 
and cemented down around the end of the 
plaiting as in Figs. 9 and 10, 

It is necessary to place a sudde-covered 
piece of wood in one side of the case (Fig. 

1) to give a ood fit undemeath the 
‘ a Winding key of the camera, The case 
severed filler completed with the attaching of the catch 
Block" ienide'“the “cate fastener (Fig. 12). 

‘An end of one of the shoulder strap 

see? If pointed and punched for buckle 

les. Each piece, with the exception of 
3 in. at each end for riveting to the cam- 
fra case and buckle, must be cut into three 
thongs, which are’ then plaited. After a 
few inches have been plaited, the loose 
thongs will become tangled, but they may 
be straightened by passing the free end 
through the thongs as in Fig, 13. 


If you would like more articles to. be 
published in the magazine on this kind of 
leather seork or if you prefer other types 
of handicraft, please send your requests 
{o the home workshop editor. 


Fig, i. 


catch, 


ing. wo do, 


12, ‘The tangle caused by plaiting 
the shoulder strap may be removed by 
passing the lose ead between the thongs 
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Desicseoriginally for 
nding electrical coils of 
nickel wire, the Inthe set~ 
up illustrated is an espe- 
ally simple and. useful 
fone. As the rod that forms 
the mandrel does not turn. 
coils of any length can be 
‘wound by this method, 
‘The spool of wire is 
mounted on the face-plate 
‘on a long bolt fitted with 
two nuts to prevent bind- 
ing, The wie is ed ofthe 
spool between two pieces 
1 fiber. The bolts holding 
this fiber in position on the 
faceplate can be tightened 
to increase, or loosened to 
decrease, ihe tension. A 
rod of the desired inside diameter of the 
coll is inserted through the headstock and 
clamped to the tool support. The wire is 
given a few tums around this rod by 


WINDING COILS OF SMALL DIAMETER 


E — 


started. With the carriage set to produce 
the desired number of tums per inch, a 
neatly wound coil results. As there’ is 


Gompact han 


BASKET COVERS FORM 
ROOMY FRUIT RACK 


Frost a. number of basket covers and 
thre’ ‘chting, It is possible to make 2 
Sompact oom” aang ikon 
SHIRT ead ot sl ri ach 4 
ranges and peary, nd vegetables, uc 
as onions. The one I have in. our base- 
ment vegetable room is only 40 in. tong 
Set it wil hold. 30 bx. of onions and 
Inc fruit—Cwesren R. Eorreasser 


HOW STAR MEASUREMENTS ARE MADE 


‘ey ile deflection of the fod, very small 
col 


hhand, after which the lathe may be can be prepared—R, C! Watrrxty, 


GUIDE FOR JIG-SAW BLADES 


For first-class results, modern scroll saws require 
that the blades be inserted in an absolutely” perpen- 
dicular position, or at a perfect right angle to the 
Saw table, This is easly done as illustrated 

‘The block is a 1 by 174 by 4 in, piece of hardwood. 
Insert a blade by the ordinary method, making sure 
that itis absolutely straight; then cut a shallow stot 
in the end of the block. "New blades are quickly” in- 
stalled merely by holding them in the slot, with the 
block on the able nd ightening the lower camp with 
the other hand, They will always be straight. It is ad- 
visable to prepare two or three of the blocks to con 
spond to the range of blade sizes,—Geonct. 8, Gniest. 


FLOWERS 

A uservn device for demon- NEED NO 

‘trating the principle of the stel- WATERING 
lar interferometer for measuring 

stars can be made by cutting two Morsrvee from 

narrow parallel slits equidistant the air-may be 


from the center of, a cardboard 
disk, which is then placed over the 
lens of the telescope. If one of the 
brighter stars is viewed through 
this arrangement, the customary 
small, round star-image will be re- 
placed by a series of images in the 
form of a narrow band. 

In actual practice, with large 
and accurate instruments, the light 
from the star is reflected into the 
telescope by a system of movable 
mirrors that can be separated by 
as much as fifty feet, depending 
upon the size and distance of the 
star. If the star under observation 
is very large, the dark bands, or 
interference ‘fringes, will disap- 
pear when the mirrors are moved 
4 sufficient distance apart. Know- 
ing this distance, the star's diam- 
eter can be computed. 


tuilized to. water 


this beautiful and 
unusual flower 
bowl, Small peb- 
bles are fist are 
ranged in the bottom of the bowl this 
‘ase a fish bowl—to form a base and res: 
‘etvoir for surplus water, Rich dark earth 
is placed on top of the pebbles, and plants 
that have previously been in water and 
hhave developed small roots are set in the 
‘soil, Moss is used to cover the soil around 
the plants; this helps retain water and 
beauily the dpa Suen amount 
‘of water is poured on the moss to. damp- 
en the soil underneath, and a lid—one 
that fits snugly—is set over the opening. 

The flower bowl will require no more 
watering. but every day, for a period of 
bout two hours around ‘noon, the lid 
should be removed. This allows fresh, 
‘atm ir to ener, During the night the 


While, of course, no star diam- cooler air surrounding the bow! causes the 
eters can be actually measured moisture content of the warm air inside 
with this simple device. it illus- to condense on the inside of the glass 
trates the methods by which it has walls, and a sufficient quantity of mois- 


bbeen possible to measure many of 
the stars—L. C, PELTIER, 


ture trickles down to the soil to insure 
Juxuriant growih—Harsy C. Brows. 
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Electric Fixtures 
Made from @ APLINGS 


HARMONIZE WITH ANY RUSTIC SETTING 
By Leonard F. Merrill 


PAIR of electric wall fistures oF 
Sconces made from saplings are 


decorative additions to any rustic 
finished attic oF basement room or 
toa cabin of summer cottage, 
Materials. The following may be pur- 
chased at any. store carrying electrical 
fixtures: 2 candle converters for adapt 
candlesticks to hold electric candle lights; 
2 candle-fixture sockets; 2 candle covers: 
2 flame bulbs; 1 plug cap; and about 12 
ft, of silk-covered, parallel wire lamp 
cord. The rustic part of the sconces must 
come from the woods—two saplings about 
144 in, in diameter, with a bend as shown, 
A shield or back plate may be used oF 
hot, as desired. If used, two boards about 
6 by 10 in. wll be needed. 
‘ools. \ saw, serew driver, knife, 14-in Construction, The 
‘another bit (about %-in.) to make lower end of the 


a tight-fitting hole for the converter, Y bent sapling 

brace, and a pair of pliers will be all you ‘ the upper 
need. finished sconce, $0 
‘Saplings, Take a hatchet or saw and go reverse the natural 
out into’ the ne y ition of the wood, 
: With the sapling in 

the new posit 

perm off the top end at 


saplings. Almost any kind right angles to. the 
(of wood will do if it vertical axis, about 2 
wood and not pithy in. above the bends. 
at the heart. Birch, ma- ‘The other end is sawed at right angles to 
pile, beech, and hickory the first cut or parallel to the vertical axis 
Are all goo, is There should be about 22% in, clearance 
Look for a sapling between this second cut and the center of 
about 14 in, in diameter the first end cut, Cut the second sapling 
that has-a bend similar the same as the first to make a matched 
pair as uniform as possible 
In the center of the upright 
‘end, bore a hole that will make 
a tight fit for the converter and 
little deeper than the con- 
verter is long. nei 
‘A V4-in, hole for the wire is 
now bored in each piece. If a 
shield is to. be used, a. hole 
will have to. be bored up 
through the full length of the 
piece, intersecting the larger 
hole at its base. Another hole 
‘will have to be bored through 
the thes of best . the shield piece to meet. the 
dings Phe latter hhole in the’ lower end of the 
sconce piece. Where no shield 
‘used, the j-in. hole is bored 
from the back of the upright 
piece near the top, intersecting 
the larger hole at'a point that 
will come opposite the small 
Hole in the converter, 
'asien the sconce piece to the 
shild' Continued os puge 72) 
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to the one shown. These bends may be found at various loca- 
tions in the sapling. but one place in particular is near the 
base where it started to grow up straight, then for some rea- 
son changed its mind and twisted out of plumb. but later on 

ew up again in a vertical position. Another location for this 

jend is where two branches have started, but one of them 
‘has failed to flourish, the other continuing to grow very nearly 
as large as it was before the branching started, 


HOW TO CONVERT AN OLD AUTO GENERATOR INTO A 


Wind-Dri Ven 


Battery Charger 


By L. G. HEIMPEL 
3, ie 
sila dager 


the last ten years. It must be in 
‘good condition, and the cut-out 
and ammeter will be needed. The 
brackets or supports which’ hold 
the propeller shaft are of flat iron 
and ‘ean be made by any black- 
smith. The bearings may be of 
wood, if desired, though care is 

necessary to make cer 
tain of good alignment 


in boring the holes for 
the shaft and in mount 

ing the bearings on the 

ANY thousands of farm folk are Supports, otherwise 


Still dependent upon battery sets for their there will He too much 
radio programs, ‘To them the charging of friction, Hard maple or 
storage batteries is still the greatest bug- birch Blocks. are best 
hear of the battery set, This homemade for wooden bearings, 
wind-driven charger is an economical 0- and after they are made 
lution of their problem; indeed, it is de- they should "be. bo 
ied to take care of not only the bat- ng) in linseed oil. A piece of 74+ 
tery of a single set but the batteries of a cold-rolled steel shafting is about 
whole neighborhood. The farm boy who right for the propeller, but other 
makes one of these ina community not #4 @. pines sizes will do equally wel, 
served by high-line power can eam the ‘The generator is driven by ihe cam- 
ost of, the plant and extra spending iwocbladed wind wheel or shaft gear of the automobile engine, which 
money in a short time, rotor which is really a pro- is mounted on the propeller shaft and 
The plant consists of a G-volt auto- peller of the airplane type, meshes with the regular generator drive 
mobile generator mounted on a turntable through a 3-0-1 ratio gear sear on the generator shaft, The cam gear 
‘on a mast of piping as shown in the draw- drive. This is necessary to will have to be fitted to the end of the 


ings, The generator is driven by a 6-ft, insure correct generator propeller shaft in a machine shop, though 
speeds, The plant is designed this is a simple operation, With’ a little 

{0 produce a sufficiently high 

Cougar ser see voltage to close the cut-out 


ee | eeeneeeear 
Se. een 
eee oe 
‘of the generator and the 
Spent 

‘The generator may be one 
ae 
‘Chevrolet, Overland 4. or 


Ingenuity a sheet metal cover can be 
tibde to protect the gars and Yo prov 
tol bath for them However, the writer 
iEnoms of cveral outs wil have een 
running dy for several moths, Yet the 
fears show ie wear, 

he torable fe rounted on a Lin 
pipe flange into which is threaded a piece 
OP pig abot 18 ng Tee 
Ser as Sled tthe lama 
sich comaste of ioc. pig, The 
Tosser meng dre acne ct length ofthis mast depends onthe mare 
SELES ofl bling (Conte om pose 76) 
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can be bored by 
ible, Rights" The way bin in tae 


ie A BABY finds toys at hand 


when he awakens from sleep, he 
Will often. play contentedly for 

some time without demanding at- 

tention from mother. A place for 

the toys can be providi m 

ing an attractive bin 

that hooks aver the bedsid 


bin is illustrated in the circle, and 
the construction is shown in the drawings 
at the right, which also give the colors. 

‘Three-ply’ wood 14 in, thick is suitable 
material both for the box itself and the 
butterfly overlay with which the front is 
‘omamented, Draw a full sie half-pattern 
for the front by ruling a sheet of paper 
{nto I-in, squares, to make easy the copy- 
fing of the design. When the butterily 
shape has been drawn to your satisfaction, 
tse carbon paper to transfer the pattern 
to.a piece of plywood 6 by 054 in, 

Both wings are shaped at the same Lime, 
‘Tack the first piece to two others. The 
Dottom piece merely, serves to prevent 

intering the second when the cutting 

done, Saw the outlines of the 
sembly, using either a jig or a 


wing 
band saw, but’ do not follow the veins 


BRUSH FOR STENCILING 


Sweatt stencil brushes are expensive 
and often there is none on hand for an 
emergency job of stenciling. A substitute 
can be made, however, from a cheap shoe 
bblacking brush from which the long handle 
has been removed. A new handle is made 
from a large cork as shown above. A fair~ 
ly long wood screw is run through the 
Cork and into the wooden center of the 
blacking brush ferrule—F. B. 
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which curve across the wings until 
after the holes have been made, 

The nest step in the construc 
tion és to bore the holes. The lange 
fe in the lower wing can be cut 
with an expansive bit, either by 
hand or in a drill press, as shown 
in the photograph at the left, 


CARMINE 


cit 


COAS 


UGHT GREEN ‘BLACK 


SIPHONING AN AQUARIUM 


Howevex much you may enjoy cooked 
fish served at meals, it’s a sure thing you 
haven't any liking for the fishy water of 
fan aquarium as a beverage. Yet the com- 
mon method of starting a siphon—suck- 
ing on the end of the tube—is almost 
sure to fill your mouth with aquarium 
‘water unless you do the trick as illus 
trated at the right 

First, insert the end of the tube in 
the waier and drape the tube over the 
side of the aquarium to form a loop. Your 
mouth should be from 18 to 24 in, above 
the level of the water. Then give a short, 
quick suck on the tube by moving your 
tongue backward just as you would draw 
on a cigarette or pipe. This causes the 
water to flow up and over the bend and 
fill the pipe up to the level in the aqua- 
ium. Now quickly remove the end of the 
tube from your mouth and lower it into 
the waiting bucket—A. P. L. 


aS 
RS 


BIN ON CRIB HOLDS BABY’S TOYS 


Now saw apart the four wing sections, 
nd cut the veins leading to the holes. 
‘The body, head, and antenna are made in 
‘one piece. If a’ sanding belt is available 
{or the band saw, oF a sanding attachment 
can be applied to the scroll saw, smooth 
the outer edges of the wings methanical- 
ly; otherwise, rub them smooth by hand, 

The front and back of the bin 
proper are except that the 
front takes the curve of the anten- 
rma, while the back is straight, Cut 
the ends of the sidepieces and of 
the bottom to an angle of 134 in, 
in 6 in, Nail these parts together; 
then scribe guide lines on the in- 
side faces of the front and back, 
and brad them on, Assemble the 
buttery on the front with glue and 
brads, puttying the holes with wood 


composi 

Paint black all the exposed edges 
and also that part of the front ap- 
pearing as a background. The upper 
‘wings are aluminum, the lower light 
green, these colors being applied 
after the spots have been painted 
as indicated in the drawing, 

Attach “spring-wire hooks  pro- 
tected with rubber tubing. oF wood- 
‘en hooks. to the, back of the bin 
for hooking it quickly and securely 
to the crib, Epwix M. Love, 


see eee 


WW TaRee-pvy. 


= 
BUTTERFLY OVERLAY OVER 
FRONT ONLY OF BIN 


BLUEPRINTS for Popular Science Monthly projects are listed on page Bl. o 


MODERNISTIC METAL DOLL FURNITURE 


Srurpy and attractive modemnistic doll 
furniture can be made from nothing more 
than wire and tin sheets cut from ordi- 
nary Un cans. Soft galvanized weaving 
wire of No. 14 gage is the best size as it 
may be readily bent with pliers and the 
fingers. In the table set illustrated, the 
table is 5 diameter and 2Y% in, 
high, the chairs are 334 in. high and 1Y%4 
in, wide, and the parasol is 7 in, in diam- 

solder is necessary in the con- 
jon; the tin is merely bent around 
the wire as tightly as le. A rounded 
‘edge is provided for the parasol by bend- 
ing under a margin of the circumference 
in twelve equal divisions, 

If the home craftsman cares to use 
solder, he can duplicate any bizarre mod- 


oY ar “’y 


As 


Ss 102 


TUBING USED FOR MODEL 
PLANE PROPELLERS 


Reausric propellers for model_air- 
planes, of the type, deseibed in, Donald 
WV. Clark's series of articles can be made 
from copper tubing. T use 34-in. tubing 
for 4-in, propellers; for other sites, larger 
or goal tbing shuld be Comey, 
ut the tubing the right length, 
the center, and mark off a space for the 
hhub—abouit 34 in. each side of the center 
is satisfactory for a 4-in. propeller. From 
this point to the end, squeeze each blade 
flat i the vise, taking care that the blades 
are in the correct relation to ss ater. 

‘0 ive a better appearance, apply solder 
where the edges of the faitened <ubing 
come together. Then file the propeller to 
its final shape and drill a hole through 
the hub. 

Both three-bladed and four-bladed. pro- 
pellers can be made by first preparing two 
single blades, then cutting and joining 
them—Howaro D. Trostrsox, 
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cern furniture creations such as tea tables, 
chairs, and studio couches. A little pol- 
fishing’ with steel wool gives a gleaming, 
silvery fnish to the wire, and the tin may 
be painted as desired —Ravstoxp Lowe 


LIGHT ANVIL MADE FROM 
JUNKED FRONT AXLE 


A swtoxr section of the front axle from 
a junked car makes a good substitute for 
3 light anvil The ale should be, fram 
Car that was equipped with, semi-elly 
Springs. Cut off'a section of any desired 
length with a hack saw, grind the sharp 
exige off the end, and also grind the top 
smooth, It should then be. bolted to a 
heavy block of wood, If it is an axle 
like the one shown, the outer end: should 
tye left on, so the hole can be used when 
driving, out rivets, This is an additional 
convenience —LeR, V, T. 


TAKING CLEAR PHOTOS 
OF BLUEPRINTS 


Recenruy it was necesary to photo- 
graph some blueprints, but I had mo suit- 
able filter to absorb’ the blue light. 1 
merely puta photoflood bulb inside my 
darkroom lamp with a red glass in place 
‘and photographed with this red light. 
Supersensitive panchromatic film was 
used, and the lamp was placed about 2 
ft from the blueprint, An exposure of 20 
seconds with stop F/3 was given.—S. T, 


A QUICK-CHANGE MICROSCOPE LAMP 


‘Tis adjustable 
microscope light will 
throw its rays either 
above the object be- 
ing examined or onto 
the mirror below the 
object. It is merely 
2 small box inclosing 
a miniature electric 
bulb, There are two 
apertures in the front, 
either of which can 
be closed by sliding a 
tin shutter up or down, 
as the case may be. 


This plate has a pro- 
jecting handle so that 
it is unnecessary. to 
‘open the door when 
making adjustments, 
and it slides behind 


tin retaining strips 
that are screwed to 


the rear side of the 
door. 


The dimensions iv; 
microscope of a type 
frequently used by 
amateurs, but they ean be, modified. to 
suit an instrument of any size or design, 
and the box may be constructed of any 
desired material, 

In the original model, the light re- 
lector was made from a grade of tin that 
has a high luster, and the joints were sol- 
dered. In another model made later, I 
found it necessary to ventilate the com- 


gee can be ahfted instantly 


partment, as the heat became so great 
that the lamp burned out. This was, how- 
fever, a somewhat smaller model, In any 
‘event, ventilation may easily be provided. 
‘We find this arrangement has nearly 
doubled the pleasure my daughter and 1 
hhave received from our microscope, as 
two views can be seen of almost every- 
thing examined —WaLter K, Moss, 
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WHEN ONE SPARK PLUG ENJOYS 


GREATER DEMAND THAN ALL 


OTHER MAKES COMBINED—IT HAS TO BE A BETTER SPARK PLUG! 


You know that there is always a reason for popularity 
. «for kadership ...among men or among man- 
ufactured products. 


Then ask yourself why more AC spark plugs are used 
by car builders today than all other makes of plugs 
combined. Why 7 out of every 10 new cars and 
trucks are AC-equipped. Why ACs win far greater 
favor month after month than all other makes of 
plugs combined. 

‘The answer is ACs are better spark plugs—better be- 
cause of these five patented features: (1) one-piece 
hear-sealed construction; (2) exclusive AC insulator 
combining great heat-resisting qualities with mechani- 
cal strength; (3) welded side-clectrode; (4) unglazed 
insulator tip; (5) Isovolt electrodes. These are techni- 
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cal features, of course—but vitally important, Your 
dealer will explain how much they contribute to 
better engine performance. 

Be as good to your car as its maker is, Make certain 
Of continued new car performance by insisting on ACs 
when you replace worn plugs. You'll find ACs eco- 
nomical as well as eficient—for they are now offered 
at 60c each (75 in Canada)—the lowest price of any 
factory-approved spark plug. 

It pays t0 install new spark plugs every 10,000 miles 


because worn plugs waste one gallon of gasoline in 
every ten, and waste power and performance, 100. 


Sige AC SPARK PLUG CO. 


n 


The ‘REVENGE’ Spreads Her 


CANVAS 


Capt. E. Armitage McCann sells 
how to put all the finishing touches on 
our new Elizabethan galleon model 


from the deck, single blocks are 
taples in the decks, and tackle 
ft and belayed to 

id a belaying 
les should finish at the lower blocks 


upward to the belaying point 
sil sheets (07 and 8 on the 
handrail at the fore main rigging plan previously publishe 

merely hitched lines to the clews a 


the yardarms. (Continued _on 


3 : Kw 


epSeane. 


X BUILDING our new Eliz- 
abethan galleon model. the 
Revenge, it should next be de- 
cided how the yards are going 
to be placed with regard to the hull," You 
can have them square across as if the wind 
were right aft, braced up for the sind 
ahead. oF slightly braced up as for the wind 
fon the quarter, The latter is the style 1 
Moped, with the wind a6 if on the port 
‘On the foresail, run a loose, double sheet 
51 on the weather side (the near side of 
the large rigging drawing at the right) to 
the cleat inside the bulwark, and a passarce 
‘of single «size cord down to the stay. fairly 
tight; then tighten the clew line 49. A pas- 
saree isa rope for extending the clews of a 
square sail when before the wind. On the 
lee side run the sheet to a main rigging 
chain or channel and leave the clew line 
slack. If the mainsail is clewed up, haul 
up the clew lines, 50 and buntlines’ tight 
and leave the sail hanging in them. 

‘The halyards 45 and 60 of the topsail 
yards (shown ithe separate halyard draw- 
ing on page 84) are rove through the holes 
in the masts and hitched to the yards like 
the fore and main halyards. ‘Then double putt tines indicate bowtinen, 
blocks are seized in the ends about 5 in, belaying et fore: freer 
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NP be 


OSL BD wind Reading Act 


TODAYS FEATURE 
AL and MAY- 


NO TRICKS 


HERES WHAT 
HAPPENED 


-36-PAGE ILLUSTRATED MAGIC BOOK. CON= 
TAINING 28 MYSTIFYING CIGARETTE, CARD, 
‘AND COIN TRICKS. YOU CAN FOOL THOSE 
SWIS€ GUYS! THAT KNOW IT ALL, WITHOUT 
SKILL OR PREVIOUS EXPERIGNCE. MAIL 
ORDER BLANK AT RIGHT WITH FRONTS 
FROM FIVE PACKS OF CAM 


CAMELS 


ATS Mo, " 
ATE MORE FUN. 


COSTLIER TOBACCOS 


DONT DRIVE 
SO FAST—IVE SEEN 
BLOW-OUT 


NOW WHO. ELSE WANTS 
BLOW-OUT PROTECTION FREE! 


Amazing new invention eliminates the 
cause of blow-outs 


JF YOU were offered « tie that is saving 
ousands of and preventing 


ile” 3 times 
safer from blow-outs at high speeds. 


What causes blow-outs 
‘Today's high speeds—40, $0, 60 and 70 
~generate terrific heat inside your tires. 
Rubber and fabric begin to separate. A 
blister forms... and GROWS... Like an 
insidious tumor, it gets bigger -. . until 
BANG! A blow-out. And a terrible drag 
starts pulling your car off the highway. 

But now Goodrich has perfected the 
amazing Life Saver Golden Ply. This in- 
Yention resists the most int 
Rubber and fabric don’t separ 
blisters doa't form inside the 
‘outs are prevented before they evew start! 


At gruelling speeds on the world's fast 
test track the new Goodrich Safety Sil 
town Tire, with the Life-Saver Gi 


tires that did not have this feature, T 
Silvertowns never blew. They wore right 

owa to the fabric, But the Life-Saver 
Golden Ply refused to give. 


s squeegee drying action gives 
your car extra road-grip, reduces danger 
Of skidding to 4 minimum. 

Remember, this "3. tim 


tires. So why take chances? That blister 
 blow-our in the making—may be 
in your tire right now. Look up your 
Goodrich dealer in the Classified Tele- 
phone Directory. Have him put a set of 
Silvertowns on your car. BE SAFE! 
landsome emblem 


FREE! sssisone omni 


fhecior 10 peotet you if your tail 
Iiehe poes out. Ge ta your Good: 
fich dealer, join Slvertowa Safety 
Eeaese and receive one FREE. Or 
‘ead Tor to covet packing nd 
tmailiae) to Depe 137, The Bc. 
Goodrich Rabber Co: Akron, O. 


Goodrich Safety Silvertown 


Coprtiahs, 1933, The BF. Goodrich Rebber Co. 


WITH LIFE-SAVER GOLDEN PLY 


Hints shar coil Help Your Car 


‘An ordinary 
M4 


HEN you have trouble spread- 
ing a stubborn rim on a heavy 
tire, you ean call "on Your 
regular jack to do, the “job 

Place a1 ft. long "wo by fout” or sisiae 

Black wo aro the ine of the rn 

opposite the split joint, Then, set 1 

thse of your tire Jack on the block so 

tipper end bears against the inner lap of 
joint. Operating the jack: to raise 
the Head will spread the rim and push the 

siabbors. up fato place—Jy By J 


Stopping a Leak 


HOLD HAND over 
FILLED OPENING 


uBBER TUBE TO 
Winbswieto wines 
CONNECTION OM 
‘Swe rae 
MauirOLD 


MALL leaks in a cat's radiator some- 
times can be stopped with shellac or 

a waterproof cement. However, these 
leaks are generally on the side or bottom 
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of a cell or tube where gravity will not 
carry the mending liquid into the openi 
To overcome this dificulty, the writer 
connects one end of a lengih of rubber 
tube to the windshield wiper connection 
‘on the manifold and the other end to 
the overflow pipe on the radiator. By 
idling the motor, the manifold suction 
is used to draw the cement up into place, 
When a motor is idling, however, the 
‘manifold vacuum is likely to be severe 
so the radiator cap is removed and one 
hand is placed over the filler opening. By 
lifting and replacing the hand, the suction 
in the radiator can be controlled quickly. 
‘The cement is applied with a small swab 
held in the other hand—E. T. G. 


Windshield Can't Rattle 


OISES in an open car caused by a 
loose windshield can be cured with 
the simple anti-rattle clips shown. Two 
2¥nin, lengths of 
still wire are cov- 
ered with flexible 
rubber tubing of 
the windshield 
wiper connection 
type and bent 
U-shape to fit 
the windshield 
foe, One ip 
is over 
the metal frame 
at each side of 
the — windshield. 
Although the 
dimensions given 
agetoresmalca, 
sizes vary onl 
slightly for larger 
models. I 


Tested Suggestions from Our Readers That Are Sure to Prove 
of Value to All Who Like to Work on Their Own Autos 


Two Keys in One 


TFTW0, keys, ae (IRIGYTION ney 
wired for your 


combining them. Cut 
‘off one-third of each 
‘key head, bevel them 
for about 3/16-in,, 
and solder them to- 
ther as _ shown, 
$0 the keys can 
be identified easily in 
the dark, file off the 
shoulders on the door 
key.—H. W. S. 


Oil Gage Wiper 


WIPER for the oil gage rod on your 

car can be made by gluing pieces of 
thin el to the ier sides ofthe ends 
of a spring clothespin. The wiper then 
can be placed close to, the oil gage rod 
hole by'clamping its jaws_on any con- 
venient edge of meta 


G. 


Stops That Will Hold Your Garage Doors Open 


TRONG, professional-looking stops for 

swinging garage doors can. be made 
from scrap pieces of wood and about $ ft, 
of iron rod. The materials purchased new 
should not cost more than fifty cents. 
‘The sliding arm, guide rail, and release 
rod are assembled as shown in the draw- 
ing. As the door is opened, the arm A 
Sings out a is fee end follows along 
the groove in guide rail B. it 
reaches the stop block at the inner end 
‘of the groove, it slips into a hole and is 
held fast. To’ close the door, the release 
rod C is pushed up. This raises the end 
of arm A out of the bole and allows it to 
slide forward. By placing the guide rail 
hole 1 ft. from the inner edge of the door 
and the pivot point of arm A 1 ft. from 
the door jamb, the door will be held in 
‘position a liitle more than wide open. 
Ifthe door has no cleat located below the 
guide rail a 74 by 2 by 2oin. block can 


be screwed to the door to serve as a stop 
for the release rod. The tod should be 
bent to ft over the cleat or block —P-E.K. 


Supersensitive Films 


By Frederick 19. Ryder, Jr. 


THAT do you think of that pie- 
ture?” asked a friend of mine 
an expert professional photog 
Fapher, as he slapped an 5 by 

10 in. eloth-backed print on his studio 

counter ip front of me 

‘The view showed a recently completed 
private home, All the details were brought 

‘out most realistically, and the point of view 

hhad been skillfully ‘chosen to show the 


house to best advantage 
Seems an excellent ob to me." Tsai. 
“I see you used panchromatic film.” 

"The customer does think "so?" he 
growled, “He eon that the sky is all 
gray. He says the sky in all the photographs 
Khas ee white ade wane fo know 
wi didn’t get a white sky, too!” 

"The ie that the sky. should be repre- 
sete in. photograph by so much hk 
thie paper fost ene of many popular 
Errora, They have. been fosteod ‘by. the 
limitations’ of the photographic materials 
amateur photographers have been using 
thc’ al caer eared 
Fart ofthe vacations’ equipment 

Blank paper skies, foliage too dark. red 
roses ooking fee hope of coal, gh 
Calored; shellacked woods coming out in 
the picture like mahogany and mahogany 
Hike go much pitch, bee eyes many sbsdes 
too light, brown yes ike. pools of ink 
Touged lips as though they were smeared 
with lampblack, straw blondes turned into: 
Brat arn of a en onc 
years adied to everyone's complesion— 
these have been some of the errors we 
have accepted "as normal 10. amateur 
photograph: 

"The trouble has been, of course, that the 
film wehave used doesn't sce colors as does 
the turn eye, Now, withthe new super 
Sensitive panchromatic roll fl and Bim 
packs, we can expect nearly all colors to 
reproduce in our pictures in shades of gray 


” 


NOW ENABLE THE AMATEUR TO TAKE 


rue- lone Photos 


High lights in the new 
PANCHROMATIC 
PHOTOGRAPHY 


1 Bo not, expect. skies to appear 


Catetate indoor portrait Teh 
2 Soest follows’ One phototood 
bulbs one ant away one quarter 
Scnddat F/At. Two bale, Salt the 
time. Two yards one bully ene ec: 
fod; two babe, one bal second 


3 Forget the old rules about rouge 
3 and Bp stick. Let your eye be 
your guide. What looks risht 10 you 
Will resister rieht om supersensitive 
Span” hm 
4 Lead sour camera in subdued 
light and keep black tape over 
‘the window at all times except when 
you are winding film, and then don't 
Tet the sun strike the window. 


5 Make sure your photofinisher is 


2 equipped to "handle panchro: 


much more nearly approximating the tone 
values that the human eye actually sees, 

Every amateur photographer knows that 
the complexion of a baby or small child 
photographs well. The light reflected from 
the skin of grown-ups, however, often con 
fains uneven amounts of red and yellow. 
Ordinary film is not especially sensitive to 
yellow fight and hardly sensitive at all to 
red. On the grown-ups face there may be a 
tiny spot or small area a little redder than 
the rest of the skin on the face. To the eye, 
Which sees red so well, the spot is hardly 
noticeable, but to ordinary film the spot is 
darkened and much magnified. This is espe- 
cially true of freckles. Faint ones hardly 
Visible to the eye stand out as distguring 
blotches in a photograph taken with ordi- 
nary film. If you use the new supersensitive 
panchromatic film with its marvelous sen- 
siuveness t9 yellow and red light the 

reckles will appear no more prominently 
in the picture than they do on the face of 
the real subject. 

‘One thing you ean bank on, and that is 
the new film will produce in monochrome 
or shades of gray approximately what you 
see with your eyes. This goes for make-up 
also, Where formerly you had to guard 
against rouge or lip stick because the effect 
‘was about the same as smearing with soot, 
pa, wth fast panchromatic fins, you cat 
Jet your eyes be (Continued on page 7) 
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FILTERED LIGHT Gives Unusual Effects 
with New "PAN" Fit 


‘Are you acquainted with modern color filter 
magic? Your camera can now make colors ap- 
ear any tone of gray—from light to dark— 
just as the eye sees them, or purposely varied 
to bring up the beauty of cloudy sky, to reveal 
‘a distant mountain range, or to emphasize any 
‘given part of the subject. Kodak Super 
‘Sensitive Panchromatic Film has the 
necessary sensitivity to all colors. 
‘Wratten color filters in many 
degrees of yellow, green, bl 
‘and red give you wide con- 
trol over color rendering, as 
is suggested by the few 
‘examples at the left. Ask 
your Kodak dealer or 
Write for alist of fters. 


Film is s0 fast and so 
you filtered light pic~ 
tures at snapshot speed. It gives improved tones even without 
Siters, and is exceptionally fast under artifical light. Try it. 
Dealers can supply it in rolls of packs to ft your camera, 


Wwithordinary "oir bind” 
A, the ocern with Super 
Senuitive Panchos 


VACATION MOVIES FOR 
10 CENTS A SHOT 


[New catalog of cameras ew catalog of home 
Sed cerstes ‘movie eqivment 


Kodak Panatomic Fm, pts toe 
f apie in the big picture cam 


Kodak Pupile, complete with range fads 
thn color Hiters und leather earying ease, 


egies, rsp deta ad fre 
from dapieasing panelas mote 
‘Kodale Passtomie Fam has the 
speed you need, pus color sex 
it isn’t a Kodak ‘sitivity, pas fine grain. 


isn’t an Eastmai 
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CASH PRIZES 
Offered for Home-Built 


Garden ‘Tractors 


Die garden, you must 
‘often wish that you 
owned a garden tractor. Tt 
‘would save so much back- 
breaking work, ‘The chances 
hhowever, that you hesl- 
tate to buy a tractor beets 
it is relatively’ expensive in 
comparison to the’ value of 
the crops_you raise in. any 
one year, But why not bul 
Your own tractor by using an 
‘Old motoreycle engine or other 
small second-hand engine? 
It is. astonishing how 
cheaply this can be done, The 


F YOU cultivate a 
fairly large vegeta 


taco ltd oe 
En Ewan a jeweler amd 


watchmaker ‘of Jackson, Ga, 
Tor about §8. 

‘Other readers, no doubs 
have done the’ same thing 
succesfully, and they could 
help a great. many” amateur gardeners by 
Busing (on ‘thers "ot thee experience 

ro encourage them to do. 0, POPULAR 
Scurxce Moxtirty offers the following prizes 
for the best and simplest plans for a home= 
‘ullt garden tractor 


First Prize ..s.csersseesesecesevs $28 
Second Pree 1s 
‘Third: Prize. 10 

Total =o 


Each entry should include at least two 
Photographs of the tractor, any necessary 
‘drawings, and a written description. State 
clearly the advantages of your design, what 
type of engine and other parts you used, 
how much they cost, and how you assembled 
them. “Make Sour drawings a accurately as 
Domi, but itis not mecewary to ink 

fr Fetter them neatly 


Powere by an engine from 
sgurdem teactor Cont only 48, yet ives excellent service 


To allow ample time for any readers who 
’ tractor but 
have not yet started it, the closing date will 
bbe October 20, 1933. Entries should be 
drewed tothe Tractor Contest Editor, 
Porcue Scuxee Mostey, ast Fourth 


Avenue, New York, N.Y, The judges will | 


be the automobile a 
tors of Port 
their decisions will be final. tn the ca 


‘at 
ties, each tying contestant will be awarded 
the’ prize tied for. The contest is open to all 


except employers of Portia Scitsi 
Bieta and tee ami 

Entries will be judged in respect to the 
following points: 

1.” The general efficiency of the design 
A tractor should be sturdy, eary to handle 
and well balanced. 

2. Simplicity of construction, This is im- 
portant because many readers are limited io 


description free by sending 4 self-addressed, stamped envelope 


seston of expense, how 
‘and will be considered in 
‘connection with the size 
land general efficiency of 
the tractor. Tt is not ex- 
pected that contestants 
build a tractor for 88, 
si peony in tue 
il consumption, 
‘Ordinarily 2 motor 
‘cycle engine is the best 
to use, but Mr. Edwards 
utilized, the engine from 
an old motor wheel, 
‘Small as itis, this engine 
has given good service 


ELECTRIC FIXTURES 
FROM SAPLINGS 


(Continued from page 67 


with two screws, being careful not to drive 
them through the holes bored for the wires, 
‘Wiring, Thread the wie through the holes 
Jn the sconce and then through the converter. 
Force the converter into place in the sconce. 
Screw the socket into place on the converter 
‘and attach the ends of the wire. Place the in- 
Sulaor an and lp the candle cover in pace. 
Jeasure the space between the points where 
| you plan to have the sconces and cut the 
| wire about 1 ft. longer than this. Tt may be 
possible to hide the wire behind’ a moldin 
| mantel, of some other part of the room cot 
| struction, ‘This should be decided before cut 
| ting the wire so as to allow for it in measur- 
| ing; Wire the second sconce as you did the ist 
‘ith the exception of cutting the wie, 
Fasten the finished fitures to the wall with 
screws. Splice the wire from the first sconce 
{o the wite from the second, and insulate the 
[ints with both rubber and friction tape 
‘Attach the pli cap Co the end of the wh 
screw the bulbs into place, and plug into the 
| nearest cute. 


| MAKING A WIND-DRIVEN 
BATTERY CHARGER 


‘Continued Jrom pase 63) 


‘or derrick on which the outfit is to. be 
| ‘but the design shown may be used 
nde slimt any conditions. 
[o'The requirements, of course, will vary some= 
what with the crcumstances under whch the 
‘must operate. There may be some dif= 
nces between the generator employed, for 
sample, and that used in the plant described, 
which is from a model-T. Ford. The distance 
between the generator and the battery should 
zever be more than 50 ft, 


A long bulletin with detolled instructions for 
making the propeller and assembling, scirkng, 
ind operating the plant will be sent free 10 

large self-addressed 


‘ny reader who incloes a 
‘and stamped envelope. 


How the blades are marked out and shaped. 
| FST ast surfaces face forward into the wind 
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Fast New Films Give True-Tone Photos 


your guide, ‘They will not deceive you, 

Ii you are photographing a young woman, 
for example, and her cheeks look pale and her 
lips too white, have her apply rouge and lip 
stick almost to the point of theatrical make- 
tp. The fast panchromatic il, being uns 
Die to distinguish between the’ red. of real 
rosy cheeks and lips and. the artifical red 
‘Of cosmetics, will make the gel look more 
healthy than she fin real ie, 


TS EVERY picture you tae of people—and 
Yoost amateur film’ used for this purpose 
S01 wil notice an improved ‘naturales 
anil more liflike effect It you use the pan- 
Chromatic im On. the ‘beaches. for n= 
Stance, healthy coat of tam looks inthe 
Diture Hike-a healthy coat of tam and ot 
As though. the subject had. been swimming 
inva vat of mabovany. wood dye. In short, 
for any. picture you take of colored ebjects 
panchromatic Sim wil! give you a more 
hatural picture 

The ee on tame fast, color-sensitive 
fim i ‘not limited to high-priced. came 
In"will produce equally good results fa the 
cheapest box eameras and low pried. fle 
fig ‘cameras, “No-speclal_Insituctions fo 
Handling are. necemarss “Only two. precaue 
tions need be observed” Fist, don’ foad or 
Unfou! the camera in belt sunlizht"Seee 
fond, Keep the rod window. where: the fm 
humbers’ appear covered "with apiece of 
black’ adhesive tape except while you are 
winding th ‘im. 

“The new aipersenstive panchromatic fla 
iy ater in daylight thatthe. fastest roll 
fim or Alm-pack. film ordinarily available 
heretofore. Fhe means, with any type Of 


(Continved from 


camera, the diaphragm or lens-opening lever 
must be moved to the next higher ‘number 
2 compared with the proper setting 
Ordinary. Bl. 

‘This applies between the hours of nine and 
three, Ea in the morning of Tater in the 
afternoon than that, the new lm is from 

ty percent to several times faster, depend 
ing om how sellow the lisht happens to be, 

"A stil ereater difference in exposure time 
| found ‘when yellow filters are used to 
Dring out Clouds or cut through the haze of 
a. distant ‘view. "A yellow titer that re- 
‘quires ten times the normal exposure with 
‘ordinary: film or eight times with the veri- 


chrome’ type, calls only’ for doubling the 
re panchromatic 
for 


exponure when super 
fm is used. Tn other w 
the same shutter speed and lens open 
the new “pan” Sim and a 
Be you would for, ordinary 
fier at allt” Tha fof immense Importance 
to the man who gocs in for distant views 
Sand ‘clout pictures. The new il permits 
fast ‘snaptiots ‘uncer ‘conditions ‘where 3 
{ipod anda far slower exposure would be 
necoaary with the old syle fl 

Tndours, by artiicil eh, the new pan 
chromatic film 30 tuich faster that “ake 
ing pictures ts simple even with the cheapest 
camera. For ecample, it you have only one 
SSceent phototood bull ia sultable tec 
ioe 3 {rom the subject's fae, with sheet 
fof white paper held up at the other side to 

"the shatows, the exponure time with 2 
bor camera would be jut one fourth of a 
decond. With an. F/43 ens you can take 
fntiely satisfactory snapshots under ach 

uiions. 


Superpan film gives the same shortening 
of exposure time with photoflash bulbs. At 
3. ft for close-ups, you can set the Jens for 

j and fora group of people 15 
* F/AL gives plenty of light, 
persensitive panchromatic roll Alms and 
film packs must be developed in total dark- 
ness. If you develop roll films in a tank, 
‘bo special precautions need be taken except 
to Keep the paper tightly rolled. 


DR tray development, I recommend us- 

ing. a desemsitizing process. The film is 
treated with a chemical that robs it of much 
of its Hight sensitiveness, This chemical is 
five known as pinakryptol green, Tt is rather 
expensive, 1814 teoy grains or 1 gram cost- 
ing about $2, but this much makes” more 
than 24 gal.'of solution, and 7 o2, of the 
solution will desensitize four 3}4 by’ 44 in 
rolls 0 it isn't so expensive In actual use, 

‘The directions for mising are. supplied 
with the packages of the dye. Ts use is 
Simple, Take a wide-mouth bottle—wide 
‘enough so the film will go in edgewise—and 
Ail it" with -pinakryptol” green diluted Lo 
working strength. Get your developing and 
Fixing trays ready’ as usual, ‘Now turn ot 
the fight, remove the film from the paper, 
fand let the ‘lm down into the bottle of 
pinakrstol green, Pull it out and Ht it drop 

ck into the solution several times during 
the course of about two minutes, You may 
then turn on your regular dark-room tight— 
fone sale. for” verichrome type. hlms—rinse 
the film in water and develop, in the usual 
way, Do. not have. the dark-room light 
Bi, iety ‘a "he i, or move the 
light 6 Tt. away as an added ‘recat 


Dean sland this sifling badrcom much longet!” 


Bey caver sicer. ris, 
[BEDROOM 15 UKE AN 
OVEN.F Ga He COULD 
‘MFORD TO GO Au 
THis SUMMER? 


You SHOULD wave BEEN 
WERE DURING THE DY 
TOM THE oust 
TWAS UNBEARAT 


HAVENT HAD A DECENT NIGATS 
SLEEP IN A WEEK! 


Sour ust Toe yOU 
Sout eanoys oan TORS 
sere 


‘AN GUR wEORDOM 
West OF Tae HOUSE ~ 


WET UKE THE 
reas 


Ougomy Ws AR 

vetous? we've susy 

Gor To Nave IT 
‘DONE To OUR 


\{ you sev war vrs my arr. 


A House THAT MAKE IT 
We 


IK? | 


(er! 
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FLEXIBLE FLOWER BOWLS 
SHAPED FROM LEAD 


(Continued from page 6, 


{nto I-in, squares. Place the patter on the 
sheet lead and trace around it with a pencil; 
then cut out the lead with the shears. The 
end of each arm is bent around a ten= 
penny nail to form the holder for the Hower 
Stem. This may be done with the fingers oF 
1 pair of square-nosed pliers If pliers are 
Used, glue a piece of cardboard on the inside 
of each of the jaws so that they will not 
Scratch the Tead. "When this is completed, 
‘bend each arm in toward the center of the 
disk and twist so that the tube for the ower 
tems wil be upright or in whatever position 
isdesired, 

For the candlesticks 1/16-in. sheet lead will 
do, but 3/32-in, stock is better as it will make 
‘a more substantial Job. Lay out the pieces, 
{two in number, in the same manner as the 
ower holder, Bend the candle cup, or smaller 
fend, around a broom handle or some other 
ound stick to form a cup 7h in. in inside 
fiameter for receiving the candle. This will 
bring the two. column strips opposite each 
ther. end these until they are parallel 
‘Then’ bend the two pieces which form the 
base into ovals so that when they ate put 
together they form a cone. Press the two 
column strips together under the candle cup, 
find twist them very carefully Into a spiral 
column, 


CT sro of ta 5/18 in, wide y 9 in 
Yong and bend this around to the shape 
at the bottom of the base. Drill a hole in each 
fend with a No, 20 twist drill, or drive a No. 
420, brad through the lead to make the hole. 
‘ring the two ends together and insert a §-in, 
‘brass wire-shank paper fastener through the 
hholes, and bend the split ends over on the 
Inside, ‘These wire shanks may be bought at 
moat large stationery stores. Slip the oop 

‘base of the candlestick and 


cup is formed with the square-nosed pliers, 
ihvaitabe, 

‘The coasiers of ash trays are made from 
1/teein, lead and are in. in diameter. The 
tdiges are formed in the same manner 4s the 
flower bowl, except that-only” about. 94 in 
should be bent up with the fingers. ‘The top 
{s"flanged out in the same way. 

‘The card tray is also made from 1/16:in. 
dead, Tels 732 in. in diameter, 96 in. being 
bent up as (nthe coasters 

‘Whenever there is any hammering to be 
dione, always use a softwood block to prevent 
tiuising. Ht care Is taken not to scratch the 
meta ese ces make a bata St. 1p 
appearance they are very mu c 
pewter. OF coutse, lead dbes should not be 
{sed to eat or drink fom, and. reasonable 
fare must always be exercised. in handling 
fed so that there will be no danger ot be- 
coming poisoned. 


Nore: I/ a suficient number of readers are 
interested in sheet lead work, another article 
fm this subject sill be published as 100% 
‘pace is available. Address your requests to 
the home workshop editor. 


To receive arrerioy, 
every inquiry relating to articles published 
in PorvtaR Sctexce MostHLy must be 
accompanied by a self-addressed, stamped 
envelope. It is important that the ques- 
tions be brief and to the point, Mention 
the article, the page, and the issue of the 
‘magazine to which reference is being made. 
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128-129 
F ontinard Recer 


ol 
& 


131-132.133 3 
Combinatio 
Bout 


148 
Motorbon 
Rowbout 


170 
Folding Duck Boat 


211-2 

Outhoar: 
er Class 

{and B 


192-193-194 Kayak 


WHICH BOAT DO YOU 
WANT TO BUILD? 


Wri the aid of our blueprints and ull 
sise putters, sou can build tay of the fie= 
Iovklney eiciemt, and i modern 
tous stated” abo. All of thee. were 
tsiened “espe for Porvtak Scrzer 
Sfosrmty and: represent the latest word in 
har particlar tase but the -comsruc” 
{ion i simple and the cont of materia tow. 
For price of both bhieprints aod pattres 
So thet om page 81 


ARMORED HORNED TOAD 
BIGGER THAN ELEPHANT 


Continued from page 13 


plates and heavy spines of bone. ‘The litle, 
Pis-lke eyes, the large nostrils and the sides 
‘Of the jaws were protected by bony sheaths. 
‘A triple necklace of armor plates ran around 
the creature's neck. And, under the skin, was 
the secondary, Ting of defense, the subeu- 
taneous coat of mall, 


(T-THE rear of the ody was ong tal 
encased in tings of slid bone, Te tae & 
formidable weapen, the reptile using it as 4 
lub, lashing it from side to side tn battle, 
‘When attacked by the great carnivorous dino 
sure of the time, the creature drew it Himba 
‘der ‘its ody” and hugged the ground, On 
ail sides, it presented bony’ plates and projet 
ing spines Twas too massive and heavy to 
Itt; too broad. anda to rollover. With 
all ‘parts ois body thoroughly protected 
fe, at of reach it wat. practically fav 
Nearly twenty types of plated dinosaurs 
are known to have inhabited the earth. rage 
tents of their remains have been uncovers 
in Wyoming, Kansas, Montana, Maryland, 
‘Alberta, Canada and Coeeho-Slovakia. Vet, 
hone of them are exactly ike ths Montana 
Sant. Te represents a new genus of dinosaur. 
“The nearest approach 10 it fs the Paleos- 
cincus, «prehistoric reptile which led science 
‘ona seventy-year trl of investigation, 

"The tat clue to the existence of this glant 
‘of the past came five years belore the besin= 
hing of the Civit War. Ferdinand V. Hayden, 
fn explorer geologist, was traveling in what 
is’ now central Moniana when he stumbled 
fon a queer fossil Tooth. Te was unlike any 
tooth ‘he had ever: sen and evidently had 
ee ffm sae Pei animal He 
mitted itto- Dr. paleontologist 
{the “Philadelphia Academy of Natural 
Science. It was new to science and, Decne 
it resembled the teeth of the skink, & smal 
‘Mediterranean lard, the usknown’ creature 
from which it had’ come. was called the 
Palecscincas. ‘The word is pronounced with 
the "ey" hard, 


with similar teeth, His find also proved that 
bits of skulls, parts of Jaw bones and frag- 
ments of armor plates, which had formed 
Lantlizing clues along the trail, had also be- 
Jonged to this same type of dinosaur. 

‘Then came a. most important. discovery. 
Only a few’ years ago the veteran fossil. 
Ihunter, C.'H. Sternberg, and bis son, Levi, 
‘were going over the rich Alberta field when 
they found the whole front half of one of 
these armored giants, The waters of the Red 
‘Deer River had wors away the rock contai 
ing the rear half of the fossil, leaving a cross- 
section of the middle exposed. 


ATHOUGH the presure of rock layers 
for untold centuries had crushed and di 
{orted the bones, workmen at the American 
Museum of Natural History were able to ex- 
tract them from the sandstone and piece 
them together. Two bundred and twenty- 
three days were required to complete the job. 
But, these bones, together with the fragments 
‘of skeletons previously obtained, give scien- 
{ists a pretty clear pictute of this mysterious 
‘dreadnaught creature of long azo. 

‘Up to a few months azo the Paleoscincus 
stood for the highest development in protec: 
tive armor in the animal world, ‘Then came 
Barnum Brown's expedition to the bad lands 
of Montana ‘with is thrilling discovery of 
the unnamed, super-dreadnaught reptile, ad- 
imittedly. the’ outstanding find of ‘the ‘year 
by: an American expedition 
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UILATION 
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AT THE CHICAGO WORLD'S FAIR 


AM happy to extend a cordial invitation to all 
exhibic at A Century of Progress International 
Exposition in Chicago. 

You will find it, I am sure, one of the most strik- 
ing and unusual fearures of the Exposition, Almost 
200 working models unfold for you the entire story 
of mechanical progress and demonstrate geaphic- 
ally and simply the operating principles of the 
marvelous machinery of the present day. When you 
see these amazing models you will understand ex- 
actly how engineers generate and transmit power, 
construct bridges, design automobiles, build ocean 


liners, and perform the other wonders of our age. 

This exhibit is called The Mechanical Wonder- 
land and we are presenting it through the courtesy 
of the Newark (N. J.) Museum. 

In addition, we have prepared other interesting 
displays which give you a peep behind the scenes 
and show some of the details of producing our 
‘magazine. In the picture on this page an artist has 
sketched our booth as it will appear for the dura- 
tion of the Exposition on the second floor of 
General Exhibit Building One, Group P, Section 
2and 3. 

Raymond J. Brown, vorr0. 
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fae HARDWARE 


| Cruiser “INDIANAPOLIS” added to our 
Homecraft Kits 


to the Popular 
Science Homeerait 
Guild, you can ob- 
tain ‘a construction 
Kit of raw materials 
for making a highly 
simplified 12 In, long 
model of the USS. 
Tndianapolis, one of the. Iatest 
10,000-ton rulers. ‘The kit coo- 
tains “a white pine hull block 
sawed approximately to shay 
and. wood of the correct thick- 


boats, and similar parts; sheet 
metal for the rudder, anchors, 
Dropellers; three sizes of soft 
Wire for” the masts, derricks, 
guns; casein glue, and three small 
bottles of high-prade enamel. A 
blueprint. showing all ‘the parts 
full ste is included. 


the list below. The other kits 
Available are also Tted. Each is 
‘accompanied by instructions or 
blueprints. 

‘A. Whaling ship model Wan- 
dderer. AML the raw tateriale— 


aims, foretber with ‘Blueprints 
fos. 181, 182, 183, and 184. The 
hull js 204 fn. Yong... $8.90 
‘AA. Same with” ull” Hits 
saved 740 
1D. Spanish galicon ship toodel, 24 in. Jong. 
the raw materials (except paints), Blue 
prints Nos. 46 and 47, and a booklet. 6.45 
‘DD. Same with bull blocks shaped.. 6.95 
E. Battleship model, USS. Tezas, 3 ft 
long. All the raw materials (except paints) 
and Blueprints Nos. 107 to 200.1...- 69S 
"EE, Same with hull bite sawed... 745 
F. Liner Manhattan. All raw materials 
(except paints) for a simplified miniature 
model 12 long, and Blueprint No. 204 1.00, 
G. Elizabethan galleon Revenge. All raw 
materials (except paints) for a model 25 in. 


xr Ft 


Tong, and Blueprints Ns. 206 to 209.. 675 | Ciy State “ 
‘GG. Same with full biocks shaped. ‘Pict bind name very clay.) 
H. Crater ‘USS. Indianapolis: digahctors 


‘model, and Blueprint No. 
‘No, 2. Solid mahogany tray-top table 23, 


in, bigh with a 1S in. diameter top. Ready 
to asemble 


in. long, 994 in. wide, and 2434 in. high over 
all. Ready to assemble 530 
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HOME WORKSHOP BLUEPRINTS 


New projects are marked with an asterisk (*) 


ASSIST you in your home workshop, 
Porviax Scirvce Mowrity offers large 

tS containing. working drawings of a 
fof, welltested projects. ‘The. bluc- 
prints are 15 by 22 in. and are sok for 25 cents 

ingle sheet (except in a few special case). 
Order by number. ‘The numbers are given in 
italle type and foliow the titles. When Leo or 
more numbers follow one ttl, it means that 


Flying Airplane Models 


ial tae pate 
Outbor “si ete 


Beeekenks Feb Fs 


there are two ar more blueprints in the com- 
plete set. Ifthe Ketter "R” follows 2 number, 
indicates that the blueprint or set of blue 
prints is accompanied by photographically il- 
strated instructions which supplement’ the 
dravings. If you do not. wish this supple- 
ment, omit the letter "R” from your order 
‘and deduct 25 cents from the price given. The 
Instructions alone are sold for 25 cents each. 


Ship and Coack Models 
(Comtratin bts are aalabe fr) 
(See thre mde. ee page 80) 


Bark, Scenic Hall-Model (13%5-in), 108. 


ig (12 in. Yong). 

me fi tha, 

ae kia), soe a4 

mr Sftaak Fears Goemieaeat se 
ipin Wal, aaeah-m 


i WWSderer or any Modes 185-1 
Sages Bari in, aa, 70876 
ietieaee ise 


Dritt Prean 
Dump Track, Flee Eagioe, ete, 101—— 


Miscellane 


Popular Science Month! 
S80 Fourth Avenue, New York 


Send me the blueprint, or blueprints, 
numbered at follows: 


No.ceese NOsssees NOvesses NO. 
No. a No... 
Patterns for 


TAKE 


THE GRIEF OUT OF 
EMERGENCY REPAIRS 


A sudden leak in the heating boiler—the 
hammer handle fies of—water squirts 
froma dent in the auto radiator—a drawer 
knob pulls out—screws strip from and 
loosen the door lock—a water pipe freezes 
‘and cracks—one caster won't stay in the 
| table les—your favorite pail starts to 
Teak, etc. 

Hundreds of similar repairs are made 
quickly, easily and cheaply with Smooth- 
‘On No. 1, which stops leaks of steam, 
water, gas, oil, gasoline, smoke, etc,, an- 
chors loose screws, bolts, nuts, handles, ma- 
chinery, etc., and holds equally well in 
‘metal, masonry, bath room tile, and wood. 


Wome Aura 
ms 
plication avoids fire risk 
xtra labor and a depen 
finished job is ready in a 
‘Ge bury. 
SWOOTHEOM || Get Smooth-On No. 1 in 
7-08. oF 1 7 selb. can from 
Wee for ny hardsware store or if 
FREE BOOK wecesary direct from us 


SMOOTH.ON MPG, co. 
Devt. $8, 574 Communipaw 
‘Aves Jersey Cty, Je 


Doit with SMOOTH'ON 


|New Motor-Driven 
Woodworking Too! 


eer 


‘Devt waa arn me thn Sr 


Always mention Porvutar Science 
MontHLy when answering adver- 
tisements in this magazine. 
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(© Thin salon an advent signin the appro POPULAR SCIENCE INSTITUTE OF STANDARDS. 


a 


Every Man Out 
of a Job Can 
NOW GO INTO 


BUSINESS 
for HIMSELF! 


Write to Popular Science Monthly about 
this plan which puts you into your own 


iy make riptions {oF 
Popular Science Monthly, Nearly half a 
rion men now read this 

‘magazine, Show your copy t 


ood profit. Some agent 
fn ther prods and pile up ood bank 
acer ts and get the details 
Af this food busiess plas You wil be 
Surprised at the money you eam make 


Sign and Send This Coupon 


Popular Science Monthly 
381 Fourth Avenue, New York 


A MILLION TO ONE 


Porvian Scirxce Moxrmy has an- 
swered more than a million questions 
for its readers, Will you answer one for 
‘uc—one that only sou can answer? 


What advertisements in Porvrar 
Scurxcr Moxtiiy have affected your 
purchases large oF small—either direct 
By‘tnall or from retal stores? 


‘This question is prompted by a reader, 
writing ut that a certain series of ad 
Yertiements in. Porvtar  Seresce 
‘Mostitty resulted in his spending 
tral bundred dollars to his utmost 
{sfaction 


‘Your reply may: result in 
mote of the kind of adve 
Would Tike to see ia Porctar 


Mowritey, Just address the Advertising 
Manager, Popular Science Monthly 
381 Fourth Avenue, New York City 


BUILT 


BY 


SILY 


ROUSE 


litle bomber fies like a twine 


Flying Model 


looks like big bomber in the air 


‘The draw 
and. detail 
by bending 


‘contain all th 
he landing gear V 
bamboo to shape over a candie flame, using & 
plece which is 1/16 by 1/16 in, in cross section, 

d that you have this part shaped 
exactly in halt and sou will have 
82 by 1/16 in, with the narrow edge 
forward, Just where the landing. gear, V's 
leave the motor stick, they should be heated 
and bent tle to provide elearance 


= 


POPULAR SCIENCE MONTHLY 


forward. The ends of each 
stable. ip pies are whit 
ted to thin, chisel-like points 
tnd inserted in slits in theic 
Fespective balsa spreader 
tends, where they are ce- 
mented. The ends of each 
bamboo rudder outline are 
similarly pointed and wedged 
{nto slits, one in the extreme 
rear end of its motor stick 
And one inthe top ofthe stick 
254 in, forward of its end 

‘The medium balsa propel 
Jers canbe bought ‘read 
made or carved. by. 
Dullder.. One. is right-hand 
and the other left-hand, that 
{s, opposite in rotation,” The 
shatt holes should be drilled 
bbetore ‘earving, Shafts are 
made of 1/32 by 244 in 
pleces of hard steel wire. Two 
Small German silver washers 
fre slipped on each shaft for 
thrust bearings. Each shaft 
is cemented in its propeller, 
find J4 In, of it in front i 
bent over against the hub and 
cemented. The rear of each 
that is bent Into a rubber 
fk a shown, “ach 
baller is powered wit 
strand 34 by 11 in, flat rub- 
hier motor, 

‘The wings are identical in 
‘construction and size, Huild 
feach wing flat and install its 
thirteen bent balsa ribs with 
cement. The tips are of 1/32 
by 1/i6 in. bamboo with 
chisel-like ends inserted and 
‘cemented in slits jn the wing 
team ends. | Ribs are made 
by dipping a piece of '4-in 
Dal veneer in hot water and 
‘drying it while held with 
Tubber bands ona wood 
Block’ shaped (0 the ‘ight 
curve, "When dry, the bent 
‘veneee is marked with lines 
Vain. apart, and the twenty 
ab i are‘ tw 

ie fret or coping saw, 

"To give the wing its dihe- 
diraly the wing beams are 
bruised deeply on top with the edge of 
screw driver set across the grain right at the 
center. The beams are then bent up at the 
tips until the tips are 3 in. higher 1 
feenter, Then the beused center points must 
in weil repaired with cement, Four inter 
plane struts space the Wines 

‘The wing mounting pieces are made of 
‘balsa and cemented to the front and rear 
wing beams, as shown, exactly over the mo- 
tor sticks, At the front of ‘each “mounting 

ieee fe cemented a small incidence block 

he bottom, wing 4s fastened to the motor 
sticks with Sisine flat rubber, 

“The wings must be covered on top only 
with'a ood grade of tissue paper elued on 
With banana ol. One half of the wing from 
the center nib outward fs covered at a time, 
‘The wings. should be covered. before the 
steuts are glued between then 

‘The stabilizer is covered on top, and the 
rudders om thelr outer surfaces. When evers~ 
thing fs properly’ covered. the paper is tight 
‘ened with a spray of water froma fy spray 


un, 

"To adjust the model, just slide the wing-ceil 
back and forth until it glides swiftly and 
steadily. For a first ight in still air) wind 
the propellers Until the rubbers show a full 
row of knots, then give each propeller 100 
more turns, set the model down on 2 smooth 
floor o street, and you will have the theil of 
seeing your plane take off fast. For duration 
flying, a winder should be used. 


TAL SKID 
Mane"2 


ADJUSTABLE ATTACHMENT 
GP wine To MOTORSTIONS 
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MAKING COLOR FILTERS 
FOR MICROSCOPE 


Coton fiters are sometimes necessary 
microscope work in order to bring out dtl 
Dt crystals or other subjects having depch, An 
Inexpensive way to make suitable ates isto 
Dace colored cellophane between two. ses 
nd cement them together. Sach ters are 
Almost a satisfactory as those wed profes 
Sianaly, and there {eno appreciable difercoce 
fon fowe powers Red and Ereen may: be made 
fest, and then other colors added ater to com= 
ple he et note hot the 

ce a piece of ground or opal 
tla under the subject slide wen Recestry 
for the purpose of insuring am even datribu- 
tiom of heht-Ovcan Prrssans, 


CORN HUSKS COVER MODELS _ 


Ixxux corn husks provide a strong covering 
for model airplanes and give the appearance 
of corrugated metal. Pieces up to. 455 in. 
wide and 7 in. long can be obtained. They 
should be slued on with the corrurations par- 
allel to-the line of Right-Exraerr Tuaves, 


Wher ordering back issnes of Porvian 
‘Sctevce Mosruty, please send 25 cents for 
‘each issne except the current one and the 
lee issues immediately preceding. These 
‘four issues are'only 25 cents rack. 


“ee ae 
a day at 
the Book-Cadillae 


«++ youre erazy!” 


“That's all I paid. 
And what a room 
I got!” 


"Tt was a peach of a room, 
Bill. The softest bed I ever 
slept on. A bath of my own 
—tub or shower, circulating 
ice water—all the conven: 
iences you can think of. 
‘And $2.50 a day is every 


cent it cost me, 


“The food is just as rea- 
sonable. Four excellent 
restaurants to choose from, 
‘A wonderful dinner served 
for as little as 75c. | Finest 
cooking in Detroit.” 

‘When Bil sav the room th 

Tim at the Book-Cadilag that 
night, he let out a long whistle, 
‘Then said, “All this for $2.50, 
Boy, they've got the other hotels 
beat a mile.” 

++ 
1200 ROOMS—$2.50 UP 


HOTEL 


Book-Cadillac 


DETROIT 
Directed by Ralph Hits 
I.E. Fraley, Manager 
Mate New Yorks, New York iy, Mite Cate, Ante 
"Gays and Von Gee, Deon 
Alo ender Raph Hiss Dion 
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The “REVENGE” Spreads 


Hiaul the clew lines 61 and 62 tight. The 
hauling parts of the bowlines 63 at the fore 
should be reeved through beads hitched to the 
fore-topmast stay and down to the grating, 
where they are hitched. The same parts (64) 
at the main go through similar beads on the 
Stay, through others on the foreshrouds, anvd 
torthe deck. 

‘The topeallant halyards 75 and 76 are sim 
iar, of bcord, but they have two sinele blocks 
and go to the opposite side of the deck. The 
Dowlines 73 at the fore are reeved. through 
‘beads on the stay, through others on the same 
say down near the bowsprit,and to the erat- 
ing, Those at the main (74) £0 through beads 
high up on the stay. throush others at the exes 
‘of the topmast rigging, and to the deck oF top. 

‘The mizzen and bonaventure yards (7 aul 
a) ve alee ate ae 
blocks are abatt the masts and the yards 50 
up on the Ie side side the resin.” The 
lower ends are held in 
ship, by one oF two tacks (8; 
to the handrail or plarall. 
45 fs fairly slack, and the bonaventure sheet 
49 comes to a short spar or bumpkin $7 pro- 
jecting about 14 in. "This spar i let through 
hole in the stern board and nailed to the 
‘oop deck, 

‘The mizzen should have a crow's-foot and 
span 88 from the upper end leading to the 
main topmast crosstrees and down, "The 
Donaventute has. similar crow's-(oot and 
span 89 to its own topmast. 

‘The spritsail or is fastened to the bowsprit 
‘with a Bitch similar to the halyards. Ths hits 


BoNAvENTUBE 
yao WaLvano 7D 
SAME AS MIZZEM 


azen yards 


and braces op are in one cord. Start by hitch= 
ing the bight to the yardarm co, lead one end 
through a block, and hitch to ‘the stay and 
back to the forceastle handrail, The other 
‘end goes through a block well up on the fore- 
Sstay-and back (o the handrail." Both sides are 
alike, of course. 

‘The’ braces. should 
be left until now, be- 
cause they would be 
inthe way. before 
‘The forebrice 93, 0 
‘each side, has a pend 
amt fone 
‘with @#4-in, Block in 
the end; then the 
runner bitches to the 
mainstay, reeves 
through the pendant 


vx Soe 
Seana 


ume show at a glance the halyards 
‘elaying potnes 


(Continued from pase 72 


‘MIZZEN AND BONAVENTUDE PEAKS. 


+1) 


MizzEN 
Mast. ALTERNATE ON ALL 
‘YARD ARMS, 
[BONAVENTURE 
MAST 


RED GLUE GREEN 
aan 
‘COLOR CHART TAIN MAST 


Flags and pennants and chart indiating 
{helt colora "The untinted areas are white 


fom the stay, and to.a cleat. ‘The fore-tops 
trace os fc very similar, of cord, andthe 
topeallant brace ¢7 is single, of ¢eord, leading 
through a double block on the main’ topgal- 
lant stay 42 
‘The main braces og have similar pendants 
and blocks, with otber sinele blocks stapled to 
the side of the hull of belayed to. the handrail 
ight alt. The main topmast traces o6 start 
itch at the mizzen lowermayt head, 
rough the ‘pendant’ blocks, back 


through blocks seized to the eyes of the rig 
sing, and down 
lant bac 


the pinrail, “The main 


The 
with a truck (all) on top.” These stl 
‘coed tothe maatheads, ane you have ited 
frosstrees and caps. T gave my ship, at the 
fovea admiral's flag of the period’; 
the St. George's cross at the main, 
a Tudor flag at the mizzen, and a 
Smaller St. George's cross at the 


‘went into battle with all their bunt- 
these pennants to slips of 


bamboo and used thin wire to ald 


‘ean be painted 
‘The base for 


Her Canvas 


can be touched up with red and their hoofs, 
tmanes, and tails gied. If a suitable piece of 
hhardwood for the baseboard is not at hand, 
the sea horses can be slightly redesigned and 
a piece 73 by 3 by 12 in, used as a connect 
ing bar between them. 

Hy now you should have a very fine and 
beautiful model, and if you have built other 
‘models, undoubtedly the best looking of your 
Collection. Vou have caught the litle Re- 
‘penge just before er lat fight with fifty-three 
‘Spanish galleons off Flores, in the Auores—a, 
battle that lasted a day and a night. As Ten 
nyson described it 


“td rt rd in at 
hn wv evn adh 
a ee ae re 
Si a BOR oc ag 
sina et 
ise chet wth er 
ae arate 
rer ae cee a 
cnt aia so 
se rec 


This is the ffch and last ofa erie of articles 
hich began in the April, 1033, tise, 
‘ther series by Captain ' McCann 0m 
‘model tools, materials, and methods is sche 
led for early. publication. 


A QUICK WAY TO MAKE 
SHIP MODEL LADDERS 


souveR 


ruseo! 
es 


TRE ladders for shi 

rmacde quickly by the following method: 
‘The ends of two pieces of copper. wire are 
fastened to a board at the desired. distance 


models can be 


arto for the upright Sal ale rs 
2 then den int te board eu ‘these 
wees a fas far apart asthe rungs of 
the ladder are to be. The dameterof the nals 
‘or pins should be about the same as the spaces, 
‘or they shouldbe placed as far as possible out 
Sle the wires which are to form the uprighte 
{in order to minimise the zizrag effec. ine 
Sener wir them, woud cn oi 
Torpin ac shown and soldered to the thicket 


inserting the desired number 
J HEISES, 
Subscribers are requested to notify uz of 


change of address four werks im advance of 
the'next publication date. Please be sure to 


of uprights — 


sive both old and mew address; this is im- 


block, through a dou- 
Portant to prevent errors, 


ble block lower down 
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HOME TESTS YOU CAN 
MAKE WITH IRON 
(Continued jrom page 51) 


from the base of the crucible in a molten, 
Wwhiteshot state. 

‘How this is sed to form a weld is shown 
inthe drawing. A mold first i made around 
the portions to be welded, “Then the thermit 
fnisture of aluminum and iron oxide is placed 
inva conical crucible ited into the entrance 
fate ofthe mold. When the miature is Sanited 
by ‘means of strip of magnesium, the re- 
diced tron, heated. to an enormously high 
teeter we int th ol 

With some aluminum paint powder, a smal 
amount of powderol magnetic dron oxide, 
find an old Howerpot, the amateur’ chemist 
‘an reproduce the therinit process on a minia- 
{ure scale, Mis the fron oxide and the alumi= 
hum powder in the ratio of one to two abi 

lace the mixture in a thee-ineh:Rowerpet, 
will be necessary, of course, to plug the 
hole Ia the base of the Hower. 

"To ignite the thermit charge, a priming 
starter will be needed. For this’ starter, the 
experimenter can use five. parts of barium 
bitrate, two and ‘one-half parte of aluminum 

powder, and one part of sulphur by: welght 
lace this in‘a small depression in the top 
fof the therm, To light the charge use two 
‘oF more lange matches held ina pai of plier. 

‘Once started, the reaction. continues, with 
intense brillaney and heat. Few experiments 
are ay spectacular as the reduction of frqp 
fnide by the aluminum in the hermit process 
‘The mass will glow and sparks will Jump. as 
the aluminum burns by removing the oryeen 
from the ion oxide 

“When experimenting with the thermit mix- 
ture, always work with one oe-two ounces 
ff the misture and confine the reaction to some 
Treatsreistant and insulating” receptacle ke 
the flowerpot. "Good results wil not be ob- 
{ined it the mlsture fe fired in piles 34, fa 
{hat ‘cate, the het fs dsipated toe rapidly, 


HOW THE MOON AND 
PLANETS TRAVEL 
‘Continued from page ar, 


Now note the point in the sky behind the 
edge of the rule where the scale indicates 
thirteen of the half-inch degrees. Here is the 

int at which the moon will be on the follow 

‘ight, By measuring off thirteen degrees 
more along the slanting moon's path to the 
Jeft, you can find the position of the moon 
two nights later. Continuing thus, you ean get 
the moon's position for each night of the 
rianth. 

“To get the most fun out of this, you should 
cnlarge your chart of the stars and planets 
‘long the moon's course and mark upon it the 
moon's position for five oe six nights in ad 
Vance. Then you will get the thrill of seeing 
‘your predictions come true. 

"You ean thus forecast the dates when the 
moon will overtake and pass the different 
Planets. During the last few days of July, she 
ell pass very close to Venus, Jupiter, and 
‘Matai the order narned, 

Tf you are sufficiently accurate about it, 
you ean predict the change in the moon's posi- 
lion during four or five hours of the same 
evening, for the moon advances its own 
breadth’ among the stars in a single hour. This 
seems a small distance, when measured by you 
on the sky, but it represents about 2,000 miles 
along the moon's path, which gives you, of 
Course, the speed at which the moon moves, 

Tn the article in this series which will ap- 
pear in the September issue, we will try some 
experiments in practical astronomy. We will 
build a simple cardboard model of the sex- 
tant whieh mariners use to find the latitude 
of a ship at sea, and ako find out how the 
chronometer is used to get vewel’s position 
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FOR EXTRA-DIRTY HANDS... 
LAVA OUTLASTS ORDINARY SOAPS 


Lava is made specially for extra-dirty 
hhands. It gets embedded dirt and ground- 
in grease sround knuckles and nails in 
less than a minute. Here's how it works. 
‘Thick, heavy lather gets the surface dirt. 
Fine, powdery pumice quickly gets the 
{ground indirt. Glycerine and other sooth- 
ing ollshelp to heal any nicks or scratches 
fon the hands. Lava saves you money be- 
cause it doesn't waste away. Works well 
im any water—hot of cold, hard or soft, 


3-1 


DON'T WASH YOUR MONEY 
DOWN THE DRAIN 


‘Wen hans get extra-dzty from takers 
tne with the ear, working in the garden 
‘= doing 04 Jobe around he howey 


Lt. Wm. H. Wenstrom’s: 
LATEST ALL WAVE PORTABLE SET 


Thix Book Has Helped 
‘Thousands to Success, 
The Real Estate Educator 


“The Popular Science Monthly, 
anna ave 


A MILLION TO ONE 


Porvran Sciexce Moxrmty has an- 
‘gwered more than a million questions 
for its readers. Will you answer one for 
ws—one that only you can answer? 


What advertisements in Porvtar 

Scirvce Moxtuny have alfected your 
chases large or small—either direct 
‘mall or from retail stores? 


‘This question is prompted by a reader, 
writing us that a certain series of ad- 
Wertisements in Porvtar - Scxsce 
Moxy resulted in his spending sev- 
feral bundred dollars to his utmost sat 
Shaction. 


‘Your reply may seul eng you 
tore of 0 ‘advertning you 
‘would like to sce in Portas Seer 


Manager, 
381 Fourth Avenue, New York City! 
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South Bend, Ind. 


they get out of condition was illustrated 
tragically a few years ago, Hans Jabn, son 
8 ead Balance, had cmb 1 the Seay 

top of & thirty-foot perch pole balanced 
fon the shoulder of his brother. He was Just 
Harting to stand on his head when he became 
dizzy, fll to the floor, and. was killed. 

‘The head balancers ate amon the great 
chance-takers of the Greus. The slightest slip 
fF defect in the apparatus will sem them 

lunging head-foremost to death or serious, 
injury. In Philadelphia, ast vear, Juan Olvers 
‘was fatally injured when property. man 
ightened a guy wire just a ttle Loo ght. 

‘Juan, Olvera and Joan Oni were “head 
sliders." They. wore Teather skull caps con- 
taining a groave that fitted over the wire. In 
this way, they slid from a perch eighteen 
feet high down a wire to the ground, balanc~ 
ng on theie heads, AL Philadelphia, Olvera 
Was taking his postion when he motioned 
property man to tighten a guy wite, The 
Attendant obeyed and the taut wite sapped. 
Olvera. went over backwasl and broke bis 
neck, Juan Ortic is doing his lone head slide 
In ui show tony, sill wearing he Same rng 
Costume he wore the day his brother. pro= 
Tesstonal wae hile, 


tional. Nor do such accidents dampen 
aandor’of youngsters who aspire to tame 19 
the suwest ting. At the. training schools 
where these kids are taht the tricks of 
Dareback riding and gymnastics, there are 
always more applicants than ean’ be accome 
modated. io ‘ 

OF all the spine-tingting acts put on by 
head alancers, probably” the most thrilling 
is Tra Millettes inverted ride on his swinging 
trapene. Fifty feet above the rin. he balances 
‘on his heudl on the slender bur of the moving 
Urapeze, Tea has never fallen, but, av he works 
‘without a'net, one fall. will be suffice 

‘The Great Powell, from Tennessee, does 
‘one ‘of the most sensational trapeze acts in 
tthe citeus: business. While swinging rapidly 
fifty-two fect above the crowds, he performs 
amazing. feats of bodily contoriion.. He has 
figured out that, if he loves his balance, be 
thas two chances, If he falls beat downward, 
his feet may cath in an angle made by the 
side ropes ad bar, It he falls feet downwart, 
the may catch the hat with his hanes. So fa 
hhe has sone neither hind of falling. In com 
‘mon with all acrobatic stars of the circus, 
however, he has figured out every possible 
move for an emienzency’ 

‘But, curiously enoush, it is often the sim- 
pile, seemingly unimportant accident that lays 
Lup the performer instead of the spectaesar 
emergency he prepares for.” Ortin Davenport 
will tel) you" that, while he has mised 
‘anahy a, crossover somersault. because the 
horse behisd the one he was tidine did not 
keep the proper distance to the rear, he has 
teen injured more often in turming the 
simple-Tooking pirouette on one of his fat 
rosinbacks 


TT pitouctic 6 2 revolution of the up- 
wi 


Phodg hy on the oer wel yea 
= Vlas you are a0 seco 
a 


wil find ie dieu 


ices the torm i the airy bes ap to lone 
Ui hatinee and tan on te cur of the rms 
This is why: Davenport prelers a ack somes” 
Sault from one hore to another, even tush 
ihe rear horse tay sip om hist Wf there hs 
2h 


86 


Another bit of business that is far more 
dancers than i looks Clarence Broce 
jump-up. Bruce, our champion semersut- 
fag ‘equestrian, ‘finishes one act with three 
women standing erect on 3 fast-movins 
horse. He leaps from the ground to the back, 
‘of the animal, landing on its rump. Early 
this spring, he made the jump and Lande? 
all right. Hat in his effort to help the three 
women aaintain their balance, he went olf 
the horse and froke a bone in his foot on 
the wooden curb of the ting. ft way tisht 
‘weeks belore he could ride again 


MASS people have wundred why we ive 
Con ‘Colieano “spot” for his tight 
wire forward. somersault while he docs, bis 
Back somersault without ‘much ado. The 
answer is because the forward. spia is far 
‘more dificult and dangerous to pertorm.. The 
light wire upoo which Colleano works isles: 
than a quarter of an inch in diameter and will 
‘cat him hike 3 kal 
He accomplishes the crotch 
sauits almost automatically. He has a periect 
ecard with these ticks. Nine ou of ter times 
hie does his backward fip trom fect to feet 
Without miss. But, in the forward Somer 
ault he has to wse all bis shill und sense 0 
Balance, becatse, in’ turning the backward 
soniersault he ean see the wire as he comes 
down, but i the forward someraut hi ace 
‘away trom the approaching wire, 
Colleano is the oly one doing this risky 
trick consistently, “He averases eight 
succeaes on the first attempt in every hundred 
{ries Incidentally, he and Codons, have a 
ate hile "vuecyxtakes race gait per 
fection each year. Every time une of them 
Imises on the fit try, he has to drop ball a 
dolla in-a box. At the ent of the year, the 
fone with the fewer thes takes the mine). 
Tn his forward somersault, Colleano de- 
pends upon intuition to tell him where the 
Wire located. It instinct, sharpened by Seats 
‘ol experience, tells him he is coming down a3 
loch be two to the left or tight of the wire, 
he twists bis feet accordingly. He has studied 
jet how {ar the slightest twit will carey hit, 
‘Hugo Zacchini, the ~ Human Cannonball," 
is another performer who has fiured out the 
fleet of every movement of his bouy fn the 
ait, cakulating the various forces as a mathe~ 
Tuticlan sucks the flight of a projectile. 
Since 1922 this shooting comet of the circus 
has heen fired irom a cannons mouth, sale 
188 feet through the ait imto-a net. He has 
caleulated that he can euide his body sts feet 
to the tiht or the leit or cam shorten oF 
lengthen his Aight nine feet by controlling Wi 
position dyeing the thees seconds fe is hur 
ting swiftly through the air. 


E HAS ako calculated the exact change 

fn the elevation of the canon which i 
necessary when he reaches a city ke Denver 
here the atmospheric pressure ts less than at 
Sea level. Fired at the same angle and with 
the same force in such rarefied air, he would 
overshoot the net. When it is necrssary to 
alter the distance between the canon « mouth 
nd the safety et, test shots are always Bred 
‘with a dummy exactly the performers size ant 
‘weight. Although e isin the air hardly sit 
seconds during the two walls periormances, 
fhe and his brother pot in practically eisht 
hours a day going over the mechanism of the 
cannon, servicing and inspecting it. to be sure 
enim perfect condition. 

Unless Zacching hits the set on bls shoulders 
at the end of his ate throush the air, be i= 
iikely to injure his spine. His younser brother, 
Viewortano, sustained a. tack injery” while 
being throven nearly 200 fet at Coney Island, 
NOV, ha summer. Hezo’s older brother, 


Edmundo, broke his ez five time while per- 
tectng the ‘cannon’ mechaniim, Sofa, 
{sents men are mud to have bee killed tt 
Ins fees te dara of he ach 

‘The cannon acti rs, which gives iis 
sgt drawing ct Mazo cont 

ey ‘an even more wpeciacla vit. 
te pian to be shot out Soroush a be in the 
rool ofthe ten, come down throw another 
bole the canvas ater rowing: the tent eae 
nd take his bow irom the mately et in Wah 
iettands! 


seal 
’ iy want 
By fe ile delichts in seins seme other 


Rittley, Desperado was a 
‘diver. Standing on 4 pereh at 
the top sf the Garden, he would dive forty 
the air, Taod jn a metal chute 
and slide to safety while the 
held their breath and then broke 


ing’ and Juduing. of tae 


{Brier posible, Net, Desperato Int ave 
and. well 
‘So is Tiny Cline, who specialized in dar~ 
ling teeth slide from the top of the tent 10 
the ground, Once, in Toronta, Canada, she 
aime down 4o fast that the men Who. were 
supposed to cateh her, mutted their job ant 
she jammed into a post and broke thrse ribs, 
Lait winter, at an indoor circus at Hartlord, 
Conn, she bad another accident which was 
fa ore elo although ber nj were 
severe. She lost the thing her act depended 
‘upon when several af her teeth were hinocked 


out. So, she regretiully eave up) her pet 
Ambition, which was 10 alse own a Tope, 
th, fromthe top of the 


Building, tn New York Chyt 


sa 
NEW TELESCOPES CATCH 
ULTRA-VIOLET LIGHT 


New telescopes for studying invisible stare 
eh see “ansounced recent at Tha 
N.Y."Hy coating mierors with evaporated 
ehromium ard aluminant, two Cornell Uni 
versity physicists. have produced. reflecting 
Srtaces ‘which catch itt 

Stars in far greater quantities than is possible 
With the slvered mittors now used in studying 
heavenly bodies. Parallel furrows, made with 
a1 diaraorid point and only one-thietythou 
Sandi of am inch apart, are cut dato the 
surface of the glass. Then in a vacuum hgta- 
Bethe metas aie hae by an lec 
farnace until they rise in the form of vapor, 
‘This vapor condenses in the furrows on the 
sass, forming a film only’ few molecales 
thick which Bas remarkable reflecting power 
and pases the ultea-violt Hight heated els 
prisms and “spectroscope to. photographie 
plates which record the color Mande 4 pet 
fnunent form 


BLIND GLIDER FLYING 
NEW GERMAN STUNT 


A se thrill has boen added to glider Bying 
sg ibe toot Geri sri choc on the 
Wasserkuppe Mountain ty eotral Germ: 
Advanced pupils are now bein given instrut- 
dion tm handing the motorle machines with- 
Imenclosed cockpits. sing blind feeling thelr 
‘way from one ring carent to another, The 
Tnstructer, seated im an-apen cockpit tn front 
of the stent takes off and lands: and takes 
sre the contra fn the air i the Begin 
fvts into trouble 
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‘A FLYING START 
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Greatest Guide Book 
Ever Published 


THE AVIATION MANUAL 


This book will save months of 

at are ying 

ing Avon 

Flag 0 be a iot, merhanie 
no executive." The Aviation Sana 

700 pases and 250, it: 


LOOK AT THIS 
LIST OF 24 FULL 
CHAPTERS 


all by leading 
authorities 
All Covered in Fullest Detail 


Opportunities ty Aviatlon—The Husiness of Fly- 


planes, Seaplane, 
Contraction “eh Plan 
Sinus of ne 
tary Almpage De 

tier Wings sand sh 
siher=-Hew’' Pilot Imqets He Mane 


The Aviation 
rmander john W. 
‘ver 8,000 fying hours to hi 
fomimapding cero 
Gosiaval Revere, Many of Bh orm 
lent ‘oficers are nay holding important pos 
{nthe Aviation industry as pilots and executive. 


REGULAR PRICE $5.00— 
NOW ONLY $3.95 
With Your Name In Gold On The Front Cover 


Tene peng been 2 tion ofthe 


FLOWERS FOUND WITH 
YOUR MICROSCOPE 


(Continued from page 35 


the low-power objective, and then with the 
high-power. ‘The patient observer will dis- 
cover many interesting things about diatoms, 
Each individual & encased in what is Known 
by the botanist asa frustule. If it is examined 
closely, it will soon be seen that the cel wall 
{made up of two similar valves nearly par- 
allel to cach tice ad ach provided with 
connecting band projecting from it at a 
ight angle 


PILL box and its cover give ws a good 

‘dea of the way in which one of the 
valves of 2 diatom fts inside the other. In a 
sense, a diatom is much like an animal grow- 
ing inside a pill box—the larger the animal 
becomes, the more the pill box expands. As 
the protoplasmic contents of a growing dia- 

increases, we find the valve expanding 


and wondrous forms without being. seized 
with a dese to prepare specimens in mounted 
form: ‘Once 2 supply of the living diatoms 
has been discovered, this is an easy ‘matter, 
‘The mutt from a creek or pond bottom that 
we learn from examination contains a large 
‘number of diatoms, i placed in the bottom of 
| S'small wide-mouthed glass vewel. 'A strong 
| fltion ‘of ster hydrochloric or nt ac 
‘ine part cid to one pat waters placed oveF 
the misture and the whole boled slowly un- 
tilpart of the water and acid evapora 
‘The liquid that fs left ls caretlly siphoned 
| of, care being taken to prevent the end ofthe 
Siohoning tube trom reaching the bottom of 
the ecntainer, as all of the specimens wil st 
Ue to the bnitom ater the boing and our 
siphon may easily drain off the very finest 
Specimens sou have collected 
‘Over the residue, clear water is poured and 
thin tum i ipboaed iter the eat, 
Containing the specimens, has been given tne 
tom of the container. As 
ising operation the earth is boiled 
eran hott 
‘arth 
“This solution fs spo 
dad replaced with clear water. After” this 
fase washing with water abd final sipboning, 
the specimens are ready to be mounted. 
‘Just a speck of the moisture remaining fn 
the bottom le transferred toa 
scope de. “1 eit the a al 
‘mouture has evaporated. Naturals, this op- 
eration may. be up by’ slow heating 
Sd Its really best to do this to be sure there 
is"no. water in the finibed mounting for If 
| any’ remains st wil spoil your work. 


ASBTER the speck left om the side has been 
‘thoroughly’ dried, it is covered with a 
‘thin layer of dilute Canada balsam which is 
permitted to set alter a thin cover glass has 
‘been put in place 

Tn the preparation of diatom slides in this 
manner, the worker should nat stop at ote 


dirt will contain a number of them. For that 
reason, at feat two. dove lies should be 
prepared at a time. Even then, you will have 
‘only a very small number of the large family 
of diatoms. 
| = Astime goes on, our collection of slides will 
| grow until we have so many boxes of slides 
{hat it will be advisable to make some kind 
‘ofa cabinet for them. In such a cabinet, they 
an ‘be classified so they will be inst 
svailable. The cabinet need not be elaborate 
In fact, a cabinet made from cieat-box wood, 
of the general type shown at the head of this 
Article, will meet the needs of most amateur 
tmicroscopists for years to come, 


———_——————— 


Shou ad forse 
Course of Experiments 
for Microscope, FREE 


[CLUDED frce with every New Gem 
Microscope at $18.00—the price of the 
New Gem alone. 
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“BIX-IT” SHOP ENDS 
HIS DEPRESSION 


XPECTING 
to find a po- 
sition imme- 

diately upon arriv- 
ing there, I spent 
all that Thad saved 
in two years as 
a publisher of a 
small weekly news 
Paper, and brave 
set forth with my 
family on the 2,~ 
$00 mile trip to 
Ohio—only to find that jobs there, of any 
kkind, were almost as scarce as the dodo 
bird, I borrowed money and came back 
to Washington just as soon as the roads 
were open for motor travel the next 
spring. 


ing here we found that no edi- 
tors, printers, or even devils were needed, 
‘and as I had'no money to buy one of the 
many papers which were offered for sale, 
L was forced to see what else I could do 
to provide for my family 

is a boy I had helped my father re- 
pair clocks and sewing machines; later 
added bicycle repairing to my list and 
also got considerable experience in elec- 
trical work. I was also a radio bug, begin- 
‘ning experiments with that ‘way back 


when” T was a member of the old Pop- 
ular Electricity Wireless Club. I had a 
faculty of being able to quickly under- 


stand almost any kind of a mechanical 
contrivance and locate trouble, All_ my 
reached the "“teen- 


vwiys fixing something for somebody 
“Thinking ofall this past experience gave 
me an ides, 

I secured a small building just off of 
Main Stree, gathered together my tool, 
built a. work bench, ‘installed a small 
woodturning Inthe (which I also sharpen 
lawnmowers on), aid in a small stock of 
parts and material, and ADVERTISED. 

I called my place The FIX-IT Shop, 
and the name was novel enough to. at- 
iract attention, Tum an advertisement 
tach week in the loeal paper which 1 pay 
for by working there on the day the papet 
oes to press. 


AIT FIRST the public was skeptical of 
my ability, but a few jobs well done 
Drought repeaters and new customers un- 
til now Tam doing better than T had 
thought possible in a community 
small 

To show the variety of work which I 


have handled, the following list is given: 
T have cleaned chime, strike and alarm 


clocks; repaired sewing machines; done 
considerable electric wiring in the fruit 
warehouses (Continued on pase 39) 
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Secrets of Success 


“FIX IT” SHOP ENDS 
HIS DEPRESSION 
(Continued from pase 88) 


and private homes; repaired guns, phono- 
graphs, typewriters, automobile genera 
tors, radios, electric’ appliances, furniture, 
locks, refrigerators, farm machinery, spec- 
tacles, etc. I solder jewelry, kitchen uten- 
sils, incubators, 
ware, and what I can't solder I p 
I sharpen scissors, lawnmowers, 
saws, axes, and "most anything. Repairing 
the celluloid and aylonite spectacle frames 
makes a great hit 

‘My income is very small, and a great 
deal of it has been in the form of fuel, 

but Tam keeping 

debt and’ making a living, besides 
paying a little on the shop building which 
Thave bought. I do not claim credit for 


being a genius. I believe that any man | 


who is mechanically inclined and handy 
with tools can do the same as I have, and 
it is surprising how quickly. people’ will 
come 10 patronize a place of this kind, 
A man in a city could start this same 
kind of a shop and make dollars to my 
dimes. I know that I could, but I wouldn't 
live in a city for the best job in town. 
However, here's an idea for the man out 
of a job in town, Honesty, careful work, 
and a reasonable price will get the busi- 
ness —B.M.W,, Oroville, Wash, 


BOYHOOD HOBBY PROVES 
PRESENT MONEY MAKER 


HEN I 
graduated 
rom high 


school about two 
years ago, 1 found 
imyself in a serious 
predicament. I had 
‘no money, no job, 
and my home was 
breaking up, since 
my. parents” were 
not working. It 
was absolutely es- 
sential that 1 find something! 

While attending high school, T had de- 
veloped an interesting hobby. T collected 
all ‘manner of news, consisting of the 
queer and unusual variety. Also, I had 
an insatiable curiosity and a wish to be- 

ight bit of inge- 
T have succeeded in making use of 
my hobby, indulging my curiosity. and 
furthering ‘my opportunities as a writer 
les, making enough money to keep 

the family together. 

1 go through all the publications T can 
reach in the public library. I note the dif- 
ferent publications that use jokes, chil- 
dren's bright remarks, recipes, household 
hints, machine shop hints, and the like. 
‘The feld, of course, is illimitable, eve 
trade having its own hints and iis own 
journals. 

1 collect recipes that my friends find 
pleasant—and if I manage to sell them, 
T divide the 


come a writer. Wil 


aluminum and granite | 


knives, | 


(Continued om page 90) | 
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BOYHOOD HOBBY PROVES 
PRESENT MONEY MAKER 
(Continued from pare 80) 


amount received with the originator of 
the recipe. My friends are more than 
happy to aid me—and of the chance of 
earning a few cents on the side. For 
recipes, the amount paid varies with the 
ublications—ranging from fifty cents to 
fifteen dollars. The high rates are paid) 
only in contests to the winner. 

The same is true of children's bright 
remarks. I have the brothers and sisters 
af tots and even the mothers keeping 3 

Tookout for bright sayings of their 
Shien With theses work is silat 
‘manner—giving half’ of what T earn to 
whomever has brought me the tip. Of 
course I discover my own jokes and occa 
sionally sell a joke originating in a twenty 
year old child, These jokes bring in from 
fifty cents to five dollars, 

Constant browsing through magazine 
articles, stories and encyclopedias un- 
earths many interesting, unusual. facts, 
‘These are sent to the numerous mag: 
zines and newspapers running columns of 


| ‘Did You Know That?” and others, sim- 
ilar to Ripley's ‘Believe It Or Not 

Household Hints are collected with the 

aid of women acquaintances; mechanical 

| aids are gathered through the courtesy of 


hanics that I know; special trade 
ered from those in the trade 
by keeping my eyes open. 

In this manner, I have succeeded i 
making myself financially independent 
am my own boss—and have been of 
service to almost all my friends at_one 
time of another—W.HL, Cleveland, Ohio, 


Cash Prizes 


submitted 


very true success, Story 
by readers of Popular Science Monthly, 
| apa which is actepted for printing fn 
this magazine. 


Manuscripts will be judged on the 
individual therite of the ease and cies 
Cumstances involved. Only stories in 
‘which the author's wiccess, or that of 
Tome one known to the author, has been 
fined by some method of educational 
Suidance, fitness for the Job, or appli- 
Estion to the work will be considered. 
We are not looking for the "get-rich- 
ick” type of story. 


| _ Manuscripts must be confined to $00 

words or less. They must be true and, 
if accepted, authors must be prepared 

to give us signed statements to t 

Yect that. they are. true. Manuscript 


Submitted ‘and ‘printed’ Become. the 
Property of this magazine, and we are 
fot responsible for the return of e- 
Jected stories tunless postage is pro- 
Vided for this purpose, Address Eon 
Wibutions to Success. Story Depart 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 
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WHY YOUR CAR’S MOTOR 
WILL OVERHEAT 


(Cont maze $6) 


low sped may be lifted clear of the fan 
OF craton! force st ck pend Aba ena 
te petty lose and ail drive the fan when 
thelmotars sling 

“re certainly Beats all how you can root out 
trouble ona car” Crowley sad asmiringly to 
‘Gis when the trip to Round Lake was te- 
Semed. “How'd you know the coling system 
tras logged wp. Allyou did was pt the rade 
Tor bere and there” 

‘Gus chuckled. "Vou'r right, hats all Tdi 
bot i old the story And tht’ the simplest 
tray to Sind out wha’ the matter when 3 cat 
Dverheats Your radator: was cower at the 
ottom than at the top. That showed me the 
water wasn't creating. 1 thd en hot al 
‘ver Td have known the water was ccalat- 
ing but not as fast 3st shoul 


MJT NEVER fails. 1 the radiator's hot all 

‘over, look for a loose fan belt, a clogged 
radiator, too rich a misture, or pusk ignition. 
IWS cool at the bottom, something's com- 
Pletely shutting off the water 

“Yeah, and’ fan belts cause most of the 
trouble," Joe added. "Nine-tenthe of the cars 
that are brought to the Model Garage need 
new fan belts, don't they, Gus?” 

‘The mechanic agreed with a nod. “And the 
tough part of itis, loose fan belts cause a Tot 

‘other troubles expecially when the fan 
belt runs the generator as well as the fan. If 
slips, the generator slows down. That means 
the penerator doesnt charge the battery as fast 
as should.” 

Gosh!” exclaimed Crowley shifting into 
second ear for the long pull up Round 
Mountain, “I never thought of that. At that 
Tate, you ought to check the fan belt every 
time you we the ea. 

f wouldn't be a bad idea,” Gus agreed. 
“Bt it's simpler than that. The fact that the 
fan belt drives the generator makes it easy. All 
you've got to do is check the ammeter reading 
now and then when all the lights are off. 1f 
teas lower than waual, the fst thing to look 
for is a loose belt. Then about once every 
rionth Jet a service man look at the belt just 
to make sure t's O. K. 

“And another thing,” Gus went on. “Loose 
belts and clogged radiators aren't the only 

ll make an engine overheat. 

sition coil can cause a lot of trouble 
the coil i breaking down, the engine 
mists fire and overbeats 


"TOTS of times a high comprenion motor 

will overheat because the engine gasket 
thas blown internally. The cooling water leaks 
Jnto the motor and the exhaust fumes escape 
through the radiator.” 

“Motors must be like people. As soon as 
they get sick they run a temperature,” Crow- 
ley grinned. 

"Right, and that's why it pays to go over 
your ear now and then and get it in shape,” 
Said’ Gus, “After a hard winter, a car needs 
some attention. Flush the radiator, clean the 
hhoneycombs by squirting a hose at them from 
the inside, change to summer oil, go over the 
lgnition system, check the carburetor, and 
clean up the motor generally. 

“In other words," he concluded “sive your 
‘cara spring cleaning if you want your summer 
trips to be free of trouble.” 


FRANCE HAS WORLD'S 
FASTEST DESTROYER 


Fnaxce boasts possession of the fastest tor- 
peddo-boat destroyer in the world. This vessel, 
the new Cassard, maintained a speed of more 
than forty-eight miles an hour for three hours 
ina recent (est at ea. 
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FOR LOST PERSONS 


(Continued from pase 26) 


the result of overwork. A man has a tremen= 
ous capacity for work in which he is keenly 
interested, Hut amnesia may’ result from an 
intense distike of work, or of the surroundings 
in which the work must be dane, ot from fal- 
ture in work which the patient really kes 


Often it is caused by frustration, by repeated 
‘hi 


failures to do 30 
set his heart on dol 
and he won't give 
to escape from 
‘cause him to forget that problem and every 
thing connected with it. Tt ise't the wctual 
‘work that beats him—it is his inability to do 
What he is trying so hard to-do, 


that the patient has 
‘A man can't succeed, 
"A subconscious desire 
insolvable problem may 


MNESTA often can be remedied by sug 
estion. Sometimes when the physician 
isn't able to pet an amnesia patient to talk, he 


can induce him to write, and from What fs 
cious 


ten, alenost unco the cause of the 
ble is learned a 

The fact that. suse 
he amnesia victim's 


ings he has 
en proves that amnesia dots not cate 
‘al memory, but merely Tow of the ase 
nso. olfers hope to all sue 

ious malady 
ometimes faked by 
oi payment of the 


{eres fromm th 

‘Naturally, a 
criminals seek 
law's penalty. for their misdeeds, and often 
juries have trouble deciding between teal and 


that 
ipersonating another mn, 
Host puzzling and semen: 
Komal cases that the Mallon courts have tried 

Giulio Capella, an Halian college professor, 
became an officer in the Italan army during 
the World War, ly’ some mitchane 


‘missing and probably killed, 
Te 1024 a moan was found wandering in a 
dared condition 
He was placed in 
time later, Professor € 
the unknown man of 
tuund. Dimnly. he seemed to know her- Rela- 
tives and friends accepted him as Cancla, 
‘Signora Canella had him taken to her home, 
His mental condition improved rapidly. After 
4 few mvonths he scemed to regain his mem: 
‘ory; be recognised all bie old friends and re- 


falled ‘many’ incidents of his past lite. He 
fecen wrote a book about his experience that 
Showed a high degree of culture 


HEN came trouble inthe form of a 

‘woman who claimed that the unknown 
man was her husband, Mario Bruner a type- 
Stier who several times had teen in trouble 
‘sith. the police, and who had disappeared 
‘hile they’ were looking for him on a charge 
St having stolen a bronze burial urn {rom the 
cemetery near which the unknown man Id 
been found. 


There was a long legal battle, The police 
proved that the fingerprints af the unknown 
man were exactly the same as Brunenl's, Sig- 
fora Canella’s lawyers didnot depute this, 
boat claimed that, as 
lees finer 
there was bo proo! that the unknown man's 
fingerprints and. Canell's would not corre- 
spond. They put the book that he had writ 
ten inio evidence, with the claim that it was 
Impossible that a man of Bruseri’ limited 
ecation could have written i 

“The court decided that the unknown man 
was Hruneri, and that he would have to g0 
to prison, Siznora Canella appealed. She lost 
the appeal. Then she appeaied to the supreme 
court where the case is pending 
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follows: Upper end of grid coll to G pin of 
tube base, lower end of grid col to the —F pin, 
upper end of tickler coll to P-pin, and the 
Tower end of the tickler to the HF pin. 

Tf you do not desire to have the set cover 
the range of the long-wave weather stations, 
this special coil can be eliminated, Even wit 
fot it the regular set of six eos, used correct 
ly with the shorting switch open for the short 
‘raves and closed for the lone waves, will 
Tow you to tune up to approximately 750 
meters. The special long-wave coll was in~ 
cluded’ to meet the requirements of, those 
amateurs who may be interested in the de~ 
tailed reports given periodically by the long 
wave aviation weather stations throughout 
the country. 


Ss SHOWN in the illustrations, a composi- 
tion subpanel, placed about 3 in. up trom 

the bottom of the front panel, supports the 
tube and coil sockets, Fit, lay’ out the {ront 
panel and cut and deill the holes for the 
eter, transformer and subpanel bolts, bind 
Ing posts, and theostat, resistance, and con- 
denser shalts. Also cut the four holes for the 
bolts that hoid the front panel in place. 

‘The tuning condenser (B) fs mounted di- 
rectly under the center of the subpanel, the 
transformer (K) to the left under the ampli- 
fier tube (G), and the grid condenser (F) and 
auxiliary condenser (C) with its, shorting 
Switch to the right, A brass strip is used in 
‘connecting together the two fixed. condensers 
CF and C) 40 they can be mounted as a unit. 
Ty using a short length of heavy wire for the 
ccannection between the auxiliary condenser 
(C) and the stator of the varlable condenser 
(1B) it can be made to serve as the support for 
both fixed condensers. A short lenzth of sti 
wire, mounted om one of the bracket belts 
lone to the front panel, supports the other 
fend. of the fixed condenser assembly. The 
thorting switch Is mounted direetly om the 
terminals of the auxiliary condenser (C), a8 
show in the bottom-view photorabh 

‘All ground connections, the sche= 
matic diagram, are made to a narrow strip of 
‘brass mounted across the tops of the two 
aluminum brackets for the subpane, between 
the subpanel and the front panel. ‘This el 
nates the bother of soldering to the aluminum, 

"The set box Is made entirely of ein. pop- 
lar. A shelf placed 234 in. up from the bottom 
piece separates the set compartment from the 
HW battery, earphone, and A battery compart- 
ments, Shoulders to receive the four front 
panel bolts are placed exch side of the set com- 
partment 


TRO, Heincthick partitions divide, the 
Tower compartment into. three sections 
The one atthe it ecives the two-cell A bat 
tery, the antenna, and the counterpokse; t 
fone fn the center, the earphones; and the one 
A the right, the B battery. The Mashlight-cell 
‘A batteries are connected in series by means of 
lips cut from spring brass or bronze and 
screwed to the back of the compartment. A 
Tone lip te placed at the bottom to connect 
the postive of one cell to the negative of the 
‘ther and two separate clips placed at the top. 
make the —F and --F connections. Wires 
lead from these two upper spring terminals to 
the fahnestock clips marked —F and -+F 
mounted on the inside back of the set com- 
partment 

Four fahnestock clips, mounted on the top 
side of the dividing shelf, receive the earphone 
ford tips and the two B battery leads. These 
Wwires are Ted up from the bottom compart- 
ments through holes inthe dividing shell 
‘Two additional fahnestoek clips, (marked 2 
and P) mounted in a line with the —F and 
“EP clips om the cabinet back, are connected 
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FLYWEIGHT PORTABLE IS EASILY BUILT 


(Continued from page 55) 


to the phone tip terminals. These four clips 
(CF, +F, 2, P) serve for connecting in the 
set before the front panel is put in place 
Enough slack should be provided in the con- 
necting wires lading from the set to allow 
the front panel to be removed for the in- 
sertion of the coils and the manipulation of 
the shorting switch. 

In the photographs, four binding post t 
sminals are shown mounted on the front oft 
panel; two at the let and two at the right 
‘The two left-hand terminals are for the an 
tenna (upper) and counterpoise (lower) and 
the two at the right are used only for outside 
battery connections ‘when an auxiliary bat- 
tery, such as an air cell, fe available. When 
Using an external battery, the portable A cells 
‘ust be removed. 


GINCE the counterpote and auxiliary +L 
terminals are connected 10 ground, the 
lower binding post on each side Of the panel 
need not be insulated and can be used to take 
the place of the lower bolts holding the sub- 
panel brackets in place. The upper binding 
posts, the antenna on the let and the ausillary 
TE gm the ight, must be insulted from the 
‘etal pane 

‘To fit the headphones in the small middle 
compartment, it will be necessary to remove 
the rigid headband usually used and substi 
tute. pliable leather strap. This need be not- 
ling more than a narrow strip of solt Teather 
reenforced at the ends where the holes to te- 
ceive the earpieces are cut. By_ making the 
holes a tight fit, the phones will remain in 
place without any other fastening. A length of 
frdinaty elastic tape fastened to the ends of 
the strap can be added, if desired, to hook 
under the chin and hold the earphones firmly 
‘against the ears. The entire outfit can be 
folded and inseried in the small 2}4 by 234 
in, storage space provided. 

‘OF course, in constructing the cabinet, it 
will be well to wait until alter the set itself 
has been completed. Any changes, due to the 
parts used, may make slight alterations in size 
and general design necesary. For case in 
handling, provide a brass or leather handle on 
the top of the cabinet and for protection eq 
the bax with brass corners 

‘To use the companion portable, rig the 
short antenna and the counterpotse, inert the 
coil othe and esr, and ada the Bla 
iment theostat (D) for 4 2-volt rea 
the Voltmeter (L). Then with your eft hand 
‘conteol the $0,000-ohm ticklet resistance (A) 
and with your right hand the tuning. con- 
denser (B). Don't forset, however, that the 
shorting switeh on the ausiliary condenser 
(C) must be open when using the four short- 
wave coils and closed when using the three 
long-wave coils. In the original, careful ealt- 
bration showed that the four short-wave 
coils tuned from 15 to 190 meters and the two 
broadcast colls from 190 to 750. meters. 


TWEEN tigsing the antenna and count 
poise, place them as far apart as possible, 
with the antenna as high as it will go and the 
‘counterpoise lying on the ground or con- 
fected to the frame of a car or other large 
piece of ‘metal. Of course, better Fesults will 
be obtained if a regular antenna is used. 


PILOTS FLYING ANDES 
GET WEATHER DATA 
Puuors fying over the Andes from Santiag, 
Chit, to’ Mendorn,"Armentinn, "now pe 
Sreatber reports at fftecn sie feral On 
the summit of the Uspalata Pay at anal 
Hen cattiabeds ie rales reports Grey 
few minutes tothe fyes 


PATENT 


Your ideas 


Small Ideas May Have Large 
Commercial Possibilities 


If you hope to realize profits from your 
invention, you must protect it with a 
U, S, Government Patent, is 

you may find that all your 
bor have been lost, because it often hap- 
pens that other inventors are working 
fon the same idea, IF YOU HAVE AN 


IDEA, TAKE STEPS TO GET A 


must do, how you must’ proceed in or- 
der to secure Patent protection, 


r Js FREE 


Book shows how 


You can communicate with me in perfect 
confidence. Any drawings, sketches or letters 
You send_me will be kept in strong, stech 
|brecproot files that are accesible only 10 author” 
ced members ol my sail {have served inventors 
located tn every state tn the Union, ‘My service 
Prom careful fic, Your fit 
THE COUPON TOR SY FREE BOOK,” 


CLARENCE A.OBRIEN 
Registered Patent Attorney 
WASHINGTON, D.C 


free book, “How to 
tnd your “Record of 


23 


Your Copies of 
“POPULAR 


SCIENCE”’ 


In This Beautiful 
New Binder 


alt 40 much, weal inkmatio, in 
sr Science’ ‘Monthy that many readers 
have aaked ws to upply them with a bnlet 
In which they can hstp a permanent file 

‘To, meet, this demand. we have had de- 
igned the binder pictured above. Bou in 
ery embossed Artrft (looks like leather 
Spree hth te of the 
Gold on the cover, ‘This binter wil acutely 
TEST Pops 0 Popular Secor Sowde 

‘New copies can be slipped into che Bigs6 
Binder av eats sserting 2 letetinon 
envelope 

‘There is nothing to get our of order—no 
screws 10 work Noose, 0, keys to” get Toe, 
‘This binder will ase'a hfe. 

‘The binder is as beautiful as it fs useful — 
it will be an omament to any Ibeary table, 


Only $2.00-Postage Prepaid 


Bought in a sioe this binder would cost 
you $800 oe mone: Because we are having 
{Bn te in snl fo par eae we 
fan make you the speval price of $2.00 ine 
sloding all delivery Chagey 
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POLICE OUTWIT CROOKS OF THE AIR 
(Continued from page 20 


L. I, it fluttered down to the roof of an 
apariment building. ‘The owner said be had 
rented a dovecot on the roof to aman who 
ame every day to care for his pigeons. When 
the man turned up, Iter in the day, be was 
arrested, tried, and sentenced to five years 
in the penitentiary for attempted extortion. 

‘This ‘bellant bit of aerial strategy was 
reported in papers around the world amd son 


Germany, and in Argentina. In both places, 
the air police were able to shadow colored 
Pigeons ‘and salve extortion plots. 

Tm New York City the air unit of the police 
comprises four planes and. fourteen men. 


During the three years of its existence, this 
unit has flown dally "which have rid 
New Vork of air accidents and stunting over 


the ty addon, umber of Tecus 
in the East River and’on the bay have been 
credited to the aerial patrolmen. In New 
ene, the state police Bave used aircraft to 

‘or escaping criminals, to plot territory 
in establishing police dragnets, and to trans- 
port officials, witnesses, and’ anti-toxins in 
emergencies. 


DURING 8 parade in New York City last 
‘year, the blimp, Resolute, Noated for five 
hours 2,000 feet above the marchers to enable 
police officials to direct trafic below. Follow 
Ing the course of the parade with field glases, 
they radioed instructions for straightening out 
snarls in traffic to special ‘tations 
Set up along the line of march. ‘Ten radio 
‘ars and as many motorcycle cops were stanid- 
ing by to carry out the orders. 

‘When the recent earthquake struck Long 


rupted and wid rumors of 
{nd teeble destruction ram rapidly over the 
‘iy, Jimmy James, plce plot of & two-way 
tadiocrquipplshipy few over the stricken 
ferntory and gave police the only authentic 
Information they had during the fst hour 
tnd’ hall or more. James was contandy 
in'touch with headgustier and reported the 
‘nitions vastly ding in ralng emerseacy 


ttached to the aerial police at Los Angeles, 
tsa volunteer sero squadron made up of 


‘special deputy sheriffs subject to callin emer 
fences. All hold transport, military, or naval 
Iicenses and wear distinctive bades and carry 


Soe 
coer ae ee ia 
Sear eo well 
Howard Hughes well-known moving’ plc 
aS 


N ADDITION, there is a Federal Emer- 

ency Detachment, acting in an advisory 
‘and cooperating capacity with the ale police. 
Membership comprises commanding. officers 
f army, navy, and national guard units, 
Nowhere’ else in the world, the police say, 
are the military and police forces of the alt 
$0 organized for cooperative purposes. Some 


fare equipping state troopers with planes. In 
the far north, red-coated officers of the Royal 
Northwest Mounted Police are using wings to 
“Tramporting pritoners to trial or to the 
penitentiary is another job which sometimes 
falls to the lot of the sine patrolman. One 
ff the Sst instances of the hind occurred in 
ew Vork where a murderer, condemned to 
the electric chair, was flown to Sing Sing. He 
protested violently that fying to the prion 


‘was too dangerous 
Not long ag0, a. suspect in a California 

‘murder case was seen boxrding a train 

feast, In order to interrogate him before he 

‘crossed the state line, police raced by’ plane 

‘after the train, stopped it, and esamined the 


Sn amy. plane equipped with machine 
‘irmy, plane quipped with mal 
sins 1 tse to guard. the pagroll of ov= 
some emplovecs a Wright il, Dayton, 
the ansports the mot 
from a, Dayton bank, accompanied by an 
‘ar and an een machine carting 
frac shots bas.a yellow insmia pated on 
{G'top. "Thi diingutshes te 20" the lot 
fan hover overhead during the trip to the 
fel, "eady for an emergency 


ROBABLY the hottest sector in. the bat 


ing 
‘docen high 


into California, sail to own a 
powered transport planes 
‘Although government agents work exten= 
sively’ from ‘tips obtained. from the under 
world, the aerial police sometimes spot 
smugeler's plane by the way it es. 


‘sway our U8. Border Pag pilot 
Clem Henter, Jack Talley, Roy Wall and 
tea big ean 
‘south oi Lon Angele. ‘Noting ie was 
‘vith, unusually heavy load, 
dered ik down and found 
‘aliens. “The plot Wa t= 
ip was confiscated, 
“Arecent addition to the aerial army fight= 
lng smugrlersIs-a fect of five huge ying 
bouts in which crack “Coast Guard. i 
patrol the Atlantis seaboard with stations at 
Gloucester, Miss, “Cape May, 'N. J. and 
Miami Fis, Bach ot the blue and sed planet 
farrier two 420-honepower Wasp motors and 
i auipped with specal apparats for sing 
tage atc nado tad re 
ting equipment, they. carry rubber IMe- 
iboats which cam be inated” quickly" with 
‘arbon-dioxie and will support atten. 
‘na sumer aac the sal 
cutters ‘of the coast patrol hive. picked op 
fishermen blown eat to sea and have taken 
Salles, dangerowsy. il irom. veel and 
transported them to hospitals onshore, ‘Thee 
io a habe cing ow ith in 
the aie 'they’ could eather polen yporesot 
the U. & Department of Aercultare 
“Avoiber new craft which offers feat pote 
sites erme-Sshung from the sky the 
Sutoxiro, With is ability to hover over one 
Stand to descend vertically hay advan 
bes over: oenary "planes tn trang a 
Attaching cfminal, hie wan demonstrated 
in'a dramatic way in Benmsivaniay 8 few 
‘weds a50. 


EAR Philadelphia a crack shot of the 
Pennsylvania police took off in a fying 
‘windmill. On the feld below, a “bandit ear 
swat sent racing over the ground with nobody 
in it. The autosiro pilot swooped down on 
the car and the police officer riddled it with 
machine gun fire. Of seventy-seven bullets 
fired, thirty-five struck the car and stopped 
it by tearing through the gasoline tank, 
ne important part, of the work of the 
aerial patrol is outwitting the  strategems 
of criminals who take to the alr. New tricks 
fre constantly being tried. Recently, for ex- 
smple, a plane landed with an innocent-look- 
‘cash register which the pilot said be had 
ferried from another town for a friend. Un- 
tunately he slapped down in a hard landing 
land the drawer of the cash register popped 
‘open, revealing inside a dozen. packages. of 
‘opium, smuraied over the line from Canada. 


Buddy LeVine, recently 


Bie 


cruised after it 
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RAILWAYS FIGHT FOR LOST TRAFFIC 


(Continued jrom page 11) 


food many feet the highest railroad fills in 
the world, Tt would bave’ been an end 
Jess job under the old methods, with hand 
scrapers nibbling at that mountain mass and 
tossing it half a yard at a time into a seem 
ingly bottomless gulch. As it was, the whole 
mouitain top was dumped into the canyon 
bby a couple of power shovels and seven five- 
m trucks, operated by a doxen men. 


IN THE side of the mountain opposite In- 
tian Falls, “yophers," oF miners, worked 
Seventy days and nights digging “coyote” 
holes, of tunnels, “down holes,” and cross- 
cuts, and fillings this subterranean maze. with 
Silty’ tons of black powder, two tons of dyna 
mite, and 2,500 feet of copper wire, Then 
they’ were ready for the biggest powder shot 
fever made on a railroad job, Three hundred 
Indians, cowboys, and other spectators took 
sallery seats 1,500" feet across the canyon, 
‘Thrve hundred feet off in another direction 
powder man touched a plunger 

After the blast, a section as tal as a ten- 
story building, as tong as two city blocks and 
‘as wide-as one, was missing from the moun. 
fain. This 178000 tons of earth provided 
jst the 115,000 euble yards ‘needed to. put 
{ill across that quarter-mile canyon 

Since there are mountains that are too big 
to be blown ‘out of the way, there are a 
few ‘tunnels—nine ‘on the entire extension. 
‘That is surprisingly few for a 112-mile stretch 
fof road through the mountains. ‘The secret 
Tien the fact that-at the height of a alle, 
‘most of the mountains are underseath the 
roadbed, and the rest are 40 narrow that t's 
simple matter to go around them, 

Even the -nine tunnels did not take as 
much time oF trouble as oe sizeable bore 
Would ave done in the old days. When 
Solid rock had to be attacked. with hand- 
Grills, It was often 'a year's job. On this 
road ‘all nine tunnels were built inside of a 
Year, and by the same men, 

"The answer is compresed air. High-vol- 
tage power lines were brought in over the 
{ree-tops on lant towers. Here and there 
Along the route of the extension, transform- 
Ing stations were set up, and current from 
these operated huge air compressors at each 
tunnel entrance, For work ‘ep within. the 
tunnels, portable compressors were wed. The 
result was that bard tock, which has ruined 
many ‘a contractor in the past, actually 
gave way faster than’ the soft dirt which 
they used to hope for 

‘ust as some of the mountains were too 
big to be moved, 40 there were canyons too 
wide and deep to be filled by tossing moun- 
tain cops into them. Ta the old ays, such 
problems were met by soing around the 
faanyons. What this road did in such cases 
may be illustrated by its procedure at Clear 
Creek, 

"The proposed line at this point was 220 
feet above the bottom of the canyon. A 
‘viaduct tall enoush to carry the road across 
‘would have to be built on skyscraper pro- 
portions, approsimately “the height. of 
twenty-story. building. And. that i exactly 
what was constructed—a skyscraper frame- 
Work twenty stories high and more than a 
tenth of a mile long. 


HERE are a number of reasons why this 
method “of solution was not. generally 
available for similar railroad problems. in 
‘One is that most of the roads 

before there were any skyscrapers 
to serve as models. Another was the difi- 
culty of getting the necessary materials into 
the mountains. So the old method was to 
build temporary wooden bridges for the con- 
struction Toad, and then to bring the mate 
:I for the petmanent structures in by train 


‘The permanent structures, then, could be no 
longer than the wooden ones, which of course 
sliminated the possibilty of skyscraper coa- 

“The tractor has changed all that. Trac 
tors ean #0. anywhere, and if forests get in | 
the was, other tractors can pull these up Dy 
the roots. So tractars brought the countles 
tone of steel into the mile-high mountains; 
land power lines and the science of are weld- 
{ng Brought the means of fashion 
in the midst of a vait wilderness, into giant 
viaufacts that enabled the road to rum straight 
land true to its course. 

All the work on this road was flood-lighted 
at night by traveling electric plants operated 

‘eaoline engines. ‘There were three shifts 
fof mea at work, and about thirty-five per~ 
ent of the road was being built between 
Sundown and sunrise 

Tecaure of this three-shift schedule and 
the capacity of the machines, the constrac~ 
tion period was shortened beyond the dreams | 
‘of the engineers,” They estimated it would 
take two years. Actually, the road was ready 
for operation in eighteen months 


HE. engineers estimate that if they had 
had to use habd labor instead of equip 

ment labor, it would have taken 5,000 men 
three years to bulld the extension. At $1,000 
12 Year per man, the labor cost would have 
been $15,000,000, As it was, the road was 
boullt by 600 skilled men petting $3,000 
year each, making the labor cost only 
500/000. ‘Ofthand, this would seem to have 
worked’ a hardship on the men whose places 
Were taken by the machines. As a matter of 
fact, If the ld cost had prevailed, the ex- 
tension, probably would not have been built 
land this would have deprived a good many 
‘men of permanent jobs in the future 

To the old-time railroad man everything 
fs dillerent, with one exception: the men are 
sill the same. The mule skiner is gone, but 
In his place is the “eat” skinner, which is 
What they call the man who handles 8 trace 
tor. The old mule skinner was hardy, feat- 
lest, and about twice as tough and stubborn 
fas any of his mikes. And the cat skinner i 
his blood. brother 

"There's another thing that hasn't chanzed 
such, either, and that’s the backsround. The 
cowboys and Indians who watched the moun- 
{ain top blown off belong right in the neigh 
Bothood. ‘The mexion is as much the Old 
West as it was back in the sates, 


‘NTO this almost primitive setting has come 

‘suddenly this ultra-modern railroad, with 
its ten-story fils and its. skyscraper via- 
ducts, and its eareless way of tossing moun- 
tain tops into canyons. It's as sharp a con- 
trast between the old and the new a could 
bbe found on this continent. 

‘An area as lone as Ohio and as wide 
Connecticut will be directly affected by the 
coming of the road. Tn it are neatly $00.- 
(00 tillable acres, of which more than half 
have never been ‘cultivated because they 
Were too far from a railroad. There are 
535,0001000,000 board fect of timber which 
for the same reason could not be marketed. 

Aside from the purely utilitarian bene 
that modern machinery has thus brought (0 
the resion, it has presented the nation with 
‘a new scenic attraction. For nearly 100 miles, 
the traveler alone the top of the one range 
Will have an unobstructed view of the next 
ange, twenty miles distant, which includes 
Mis. Shasta, Lassen, Burmey, and ‘Magee. 

By employing new equipment, new en- 
ines, new trains, the American railroads 
are speeding “up "construction and. traffic, 
Cculting. costs, and staging what promises 16 
bea dramatic comeback. 
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Electric Eye Guides 


amount of ultra-violet light which passes 
trough the smake-ladea air above bie cities 
When the photo-electric cells equipped with 
special filters it becomes sensitive only to ce 
tain Kinds of light rays, Thus it a simple 
smuter to measure the proportion of infra-red, 
Ultracviolet rays in the lishe at any thme. 

Another column may soon be added to the 
daily tabulations of the U,S. Weather Bucexs. 
‘Tests are being planned for determining the 
amount of illgmination, fromm the sun which 
Feaches the earth each day, together with the 
Amount of moonlight which reaches the earth 
‘each night." Special electric eve recorders ate 
bein developed tor the purpose, 


N NEW YORK CITY recestly an inventor 
‘demonstrated the manner in which » bat~ 
tery of robots, under the commun of a make 
hhonp, would attack a burglar attempting to 
crack a safe, “In the wink of an eve, alter a 
‘heam of taviible ultra-violet Heht in front ot 
the safe is Inuercepted, the robots go into ae 
tion, ACburglae alarm wails. “A. hashaht 
fares, “A camera snaps a photograph of the 
Intruder, while a fourth. device volleys out 
tear ay which "leaves the hus steosling 
‘around pelpless until the police arcive. 

‘The fight against another member of the 
underworld, the counterflte, Is also aed by 
the magic eve, Slat variations in the color 
9 banknote paper are bein noted in one 
American money printing plant by photo 
electric detectors, stall the bile willbe Of uni- 
form he, thas making it easier to recogni a 
couneertelt, 

"The fact that diferent shacdes of the same 
color reflect different amounts of Tight fx the 
basis of many Industrial applications of the 
lectre eye 

Tn Detroit, Mich, automobile factories are 
instaling aitomatie. "electric eye forges.” 
When a bar of steel In these electric heating 
chummbers reaches the desired temperature, ie 
color, always the same at that poist, allets 
4 photo-eleetric cell and the har Is automatic 
anly removed. English scientists, with the aid 
‘of a magle eye, are searching for new steels 
at Shetfelt ‘University. Tt records the rise 
‘ind fall of temperature in the experimental 
electric furnaces, keeping an accurate record 
bythe color changes of the meta 

‘A rule in factties where high-priced clears 
fare mucde is that the top layer of every box 
must contain cigars of uniiorm hue. To 
been the sime color is tow picked oat for 
cigars ‘by ‘pholo-elertsic cells which work 
faster anid more efficiently than human eyes. 


MATCHING delicate shades of cloth and 

‘dyes i also accomplished in the same 
‘manner, A colorimeter, recently devised. picks 
fut variations in hues imperceptible to the 
vost highly trained human eve. Aaother ap- 
pilleation of the ability of the electric eve to 
Uistinguish shades of color is remarkable de- 
‘ice Invented by a London, England, doctor 
Teteparates the hie of ont or dv into is 
three primary colors and gives the exact pro 
‘portion of cach, Thus, the ientieal shade of 
an unknown dye or paint can be reproduced 
At any’ time without. costly” experimenting 
Awain, the amount of haesoosiobin, oF red 
‘coloring matter, i the blood fs measured In 
hospitals by means of a mazic eve 

‘A thousand dollars a week i being saved 
in one New Vork newspaper plant by an in- 
feniots apparatus whieh Tooks like lithe, 
Dut whic tinder the guidance of a light-sen- 
sitive cell, makes halftone engravings spl 
three-color plates im a sixtieth the time re- 
dguired bythe old aciduetchisw pracess. Plates 
for hall-tones, the ordinary black and white 
pictures in newspapers, are turned out by the 
Dhoto-eleetric lathe a a cost of only three 
‘quarters of a cent a square inch 
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In other ways, electric eyes are helping set 
out the daily paper. In one Eastern plant, 
roses are equipped with an automatic de 
Vice that stops them Instantly it the paper 
Dyreaks. Light, directed upward from beneath 
the paper feeding Into the press, strikes a 
photd-electec cell Uhe ribbon parts aad thus 
Avoids costly loss of time and paper. 

“To determine if yaper s suficieatly opaque 
ta keep printing frum showing through and 
stiturbing the reader, one New York daly 
examines rolls with 2 photo-dlectric opacity 
mneter. Five undred satmples have been ana. 
Iveed in this way to find which is best sulted 
to the needs of the pablieation. 

A’few months ago, in the Texas oilfields 
another problem was solved by an electric eye 
i the treating process in refinung gasoline, 
after the cracking Is over, it is important 
have all the fuel of ‘uniform color, Fuel 
darker than standard, contains too much eat~ 
bon. Special watchmen were placed i one 
plant Before lass tubes throuzh which the 
Eatolioe ran. But human eyes tire easly and 
olor chanses frequently went anoticed. So 
the Job has been turned! aver to: mechanical 
‘eyes that never tre. Rays of light pass through, 
the tubes to photo-eectric call. The slightest 


Visit Us at the 
Wor p's Fair 


| 
Popular Science Monthly has 
| prepared @ striking and unusual 
|) exhibit for the Chicago Century | 
|) of Progress Exposition. Working 
models, giving a clear and spec- 
tacular view of about 200 differ- 
ent machines at work, are on 
display at our booth in the Pa 
vilion of Industrial Engineering 
on the second floor of the General 
Exhibits Building. Mechanical 
principles, mn which you have long 
been interested, are graphically 
demonstrated by these models 
We look forward, with pleasure, 
to meeting you at the World's 


Sort of electric eye is used fn television apd ia 
‘Sending pictures by telegraph and radio. C 
Sum cetls are employed because thie metal i. 
pattictlarly sensltive ta ted rays which pre- 
Nominate in lht from the jacandeset Laps 
tweed in talkies and television 

Tn the factories where photo-electric cells 
are manufactured, the explosion of small 
ham pills within the slass tubes spatter the 
inskle' of the elise with the metal just as 
stucco is splattered an the exterior of a howe. 
‘The pills are set off thy the heat of special 
radio waves played upon the tube after the 
Bir hav been exbausted within it. All metals 
ace sensitive fo light im some dearees, even, 


Hands at a Thousand Jobs 


iron. Photo-cketric cells have been made by 
ting zinc for the lining of the glass. But only 
the rare earth metas, sich as caesium, thal- 

Seusitive enough for mse 


sisport, one sight a few 
‘weeks azo, a big algplane wheeled In pitch 
darkness, Suddenly’ a slender white finger of 
light shot downward from a small searchlight 
mounted on the fuselage of the aircraft. It 
pprobed back and forgh over the field ntl its 
eam struck a. photo-electric. cell nea. Uhe 
hanzars, Instantly, the floodlights flared on 
lumninsting the fed for a landing. Ap auto- 
mmatle apparatus, by means of which 1 pilot 
fan turn on the lights of a eld from the air, 
nad proved a succes. A similar device hay 
been ‘worked out to enable a dyer to switch 
cil the lights after a takeoff by sending down, 
‘team from the sky as he Mes away, 

All'day lang, a phota-electric robot counts 

people entering ‘the main Public: Library’ n 

i). Aacore of others count all 
‘automobiles crosing the Ambassador Brldge 
between Detroit, Mich and Wiad, Can- 
sda, Others, buried in the pavement e®nerete 
(of ihe Holland Tunnel, under the “Hudson 
River from New York City to Jersey City, 
N. J+, count the eats speeding pal. 

‘AU the intersection of Trenton Avenue and 
the Lincoln Highway, in Wilkinsburs, Pa, 
the light is always g7eea for traffic on the 
highway except when a car approaches the 
corner of the side treet, which has compara: 
tively little trafic. Then the light changes 10 
red tl the car has passed and hen switebes 
to green again as H by magic, Photoelectric 
‘ctls abe beams of light stretching across the 
ide: street automatically change. the lights 
when a car approaches 

Special tests are made on the sprinters of 
‘one Kastern university ta discover where they 
Tone fractions of a second in the bunideed-yard, 
dash. At ten-foot intervals, eleetele eye tine 
ing devices record their speed on pape disks, 
eiving Ht to a thousandth of a second. Stady’ 
‘ol these records show where the athletes soe 
‘down and where extra training was necessary 

Every time a player steps over the foul 
line ina Schenectady, N. Vs boweling alley, a 
ted light lashes on. He his sepped on a beam 
‘of light trained across the alley on an elect 
eye. The decision of this automatic umpire 
is infallible ands accepted by contestants 
‘without question 


TURNING on the fountain as you bend 
ver fora drink: swinging open the ga- 
rage ours ax you drive up wih your head 
igs ony cating off hot sect rode at exactly 
tie sarveIength as they rush at Bite aes 
an bour from the roll picking 
ite aa hin places in sheet met 
toailbags and inaterial on conveyor belts to 
ther rigbt destination, and sorting and Sing 
‘ards an difcrent compartments according to 
Cambinations of stents cut inthe pater 
istard, are other sstonahing feats of these 
Tahestenstive miracle tubes 

‘What lies ead for these airacle cel? 
“The most dramatic arcomplishment of all, 
thang” centets belleve: the tramemuting of 
‘nest into eketrie crrent? 

Ta several part of the world, rescarches 
‘with lg-senetive materials are being euried 
‘with this end im view. 1a Germany, Dr 
if Lng, ene che ch 
fo succeed i keeping 8 lght buraine day 
‘iter day with erent from the sun. (P- 8, 
Mapai, Jun, 1) While al the apparatus 
{2 it comdtured has bre too Inet for 

wumercial application, many experts believe 
ifatieeereey tinted by he feat 
CF te photoceletric eel the wander toot 0 
{eahy, wil crenlly lad to rac 
ean of tapping the power in ata 
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shadows of night hide a 


Yes, who? stapes 


‘They lant 
n 
metal, Es 


Ja practically teal 
Batteriew are 
buying fresh 
light with Evereadys, 
‘again, Only 10€ eae 
At the best store 


EVEREADY BATTERIES S22ce22 


ed in full colors 
FLASHLIGHT ¢ RADIO ee DRY CELL crabient sdaectl ing m 

able for fram 
Dealer has a suppl 
and will furnish you with 


to sce hi 


n today—hefare his stock 


exhausted. National Ca 
battery ask for EVEREADY, and he Inc. General Offices: New Yor! 


certain of the beat that sctence ean 


See the Union Carbide and Carbon Carparation contribution 1 
fom both flours of the Hall of Scienre, Century of Progress Exp 


FOR THREE CENTURIES 
UNIVERSAL JOINTS 
HAVE BEEN USED 


SEE FOR YOURSELF rape) NO PART CVERLOOKED 
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